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Breezes, gentle and soft, temper the day”’ 


HE housewife, busy all day long 
within the close confines of the 
| four walls of home, welcomes the relief 
brought by aG-E ELECTRIC FAN. 
Its cooling comfort can be carried 
into kitchen, nursery, dining-room and 
sleeping chamber, and enjoyed by every 
member of the family, at a cost of 
ONLY A PENNY FOR 
TWO OR THREE HOURS 
Smooth-running, silent, the “G-E” is the 
y home fan par excellence—and it is just as 
good for the office. Its oscillating motion du 
} plicates the healthful breeze flow of Nature. 
A long lifetime of satisfactory service is as- 
sured the owner of a G-E Fan because only 
the highest quality in both materials and 
workmanship enters into its construction 
Look for the “G-E” Trade Mark on the 
face of the fan— it is your guarantee of excel 
lence. Your nearest dealer or local electric 
lighting company will gladly show you one 
Choice of over fifty different finishes will hel 
you in making a selection to harmonize wit 
any scheme of room decoration. 


GENERAL ELECTRIC COMPANY 
General Offices : Schenectady, New York 
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Patents 


7¥. take this opportunity to call attention 

to the fact that our comprehensive prac- 

tice includes not only the securing of the re- 

gistration of trade-marks, but embraces as well 

the obtaining of Letters Patent in the United 
States, and all countries foreign t/ereto. 


Numbered among our clients are some of 
the most successful inventors in the United 
States. Our endeavors are always directed 
to the securing of Letters Patent which will 
protect the inventions of our clients as broadly 
and adequately as possible. A copy of our 
Hand Book on Patents, in which this phase of 
our practice is fully discussed, will be mailed 
to any address, on application. We shall be 
pleased to give our unbiased, free opinion as to 
the probable patentability of any invention, 
provided a sketch and a description disclosing 
the same are sent to us. A distinct advantage 
possessed by our clients is found in the free 
notice which each patent taken out through 
our office receives in the Scientific American. 


MUNN & CO. 


Solicitors of Patents and Trade Marks 
WOOLWORTH BUILDING 


233 Broadwey, New York 


and 625 F St., Washington, D.C. 


























Wood need not rot! 
>> , 


Steel need not rust ! 
nor Concrete ‘‘dust 










N “'R./. W.” Preservative Paint is as in- Municipal 
tegral a part of the world’s largest Building 
New York 
municipal building as the steel, stone, 
cement and wood of its walls. ae. 2 
PRESERVATIVE Thomp 
REMEMBER ITS WATERPROOF PAINTS AND hee 
en M 
“ P COMPOUNDS TR pl ae 
- ment Protected 
Technical paints, they have been called; paints and Preserved 
for a purpose and that purpose Protection and ae 
Preservation. Write for Toch literature, in- 





valuable to architects, engineers, contractors 
and owners 
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TOCH BROTHERS 


Established 1848 
Manufacturers of Preservative 
, 


Paints and Varnishe 
320B Fifth Avenue, New York 


“ Long Island City, N.Y 


Frederick Palmer, war 
correspondent, is at the 
head of his profession. 


Because of his experience 
and knowledge he has the 
confidence and respect of 
the highest military officers. 


His reports contain more in- 
formation than any others 
coming from Europe. 


Persons who want fullness 
and accuracy of information 
about the present war will 
do well to follow Palmer in 
| @ rr 
Collier's 
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Length on deck, 214 feet 


The Three-masted Auxiliary Schooner Yacht 
“Sea Call” 

~~ auxiliary three-masted schooner yacht “Sea 

Call,” recently launched at Lawley’s yard, and now 

being completed for deep-sea cruising, is the latest 

and largest of the three-masted fore-and-aft schooner 

yachts of which several have been built in this country. 

She has been built for Alexander S. Cochran, who is 
aiso the owner of “Vanitie,” built last year for the 
defense of the America’s Cup. Although sbke has been 
constructed primarily as a deep-sea cruiser, the size of 
the yacht, her refined model and her powerful sail plan, 
Will probably render her the fastest sailing yacht 
afloat. If she should engage in racing during the pres- 
ent season, her ablest competitor, provided her owner 
places the boat in commission, would be the “Atlaatic,” 
the famous winner of the transatlantic race for the cup 
offered by the German Emperor. “Atlantic,” also a 
three-masted auxiliary, was designed by William Gard- 
her of this city, from whose draughting board also has 
come the “Sea Call.” 

The principal dimensions of the “Sea Call” are: 
Length over all, 214 feet; length on load waterline, 150 
feet; beam, 33 feet 6 inches; and draft, 18 feet. Built 
for ocean cruising she is equipped with a complete sea- 
going rig, including square sail on foremast, three head 
sails forward, a short mizzen boom and gaff for off- 
Shore work. 

The bottom of the hull is built of Monel metal which 
Will be polished and not painted; the topsides and the 


The “Sea Call”—largest fore-and-aft schooner yacht afloat. 


framing are of a special steel made for this yacht. 
The frames are bulb angles, and the yacht has five 
steel bulkheads and seven deep web frames, which to- 
gether will give great transverse strength to the hull. 
The deck beams are of channel steel and the yacht has 
been built under special survey by Lloyd and is classed 
100-A,. 

On deck are two large Monel metal deckhouses for the 
use of the owner and guests, one between the main mast 
and the mizzen and the other just aft of the mizzen mast. 
The owner’s accommodations consist of a large salon, 
16 feet long by 31 feet wide, four large guest rooms, 
with two baths, and the owner’s room with bath and 
also a large owner’s storeroom. The owner's room is aft 
of the accommodations, and aft of this is a large chart 
room with lockers for stowing sails. 

Below decks the finish of the yacht is simple, being 
entirely in white. The steering gear consists of a dia- 
mond screw gear placed below the deck. This is oper- 
erated by a shaft from a stand on deck, which is equipped 
with two wheels, one on the fore and one on the after 
side of the stand. All the bearings of the steering gear 
consist of balls or rollers. 

The three masts are of nickel steel and the rest of 
the spars are of hollow wood. Some idea of the enor- 
mous rig will be gathered from the fact that the dis- 
tance from the water-line to the top of the mizzen truck 
is 167 feet. Because of the long overhang forward, the 
jib stay will set up on the stemhead. Since the boom 
extends but little over the taffrail, the sail, despite 


Length on water-line, 150 feet. Beam, 33 feet 6 inches. Draught, 18 feet. Height water to truck of mizzen mast, 167 feet. Auxiliary motor, 400 horse-power kerosene. 


its great area, will be practically inboard in bad 
weather. 

The motive power consists of an eight-cylinder gaso 
line or kerosene engine, developing 400 horse-power, at 
250 revolutions per minute. The cylinders are 12% 
inches in diameter by 20 inches stroke, and they drive a 
two-bladed feathering propeller of the Bevis type, seven 
feet six inches in diameter. There will be one 20-kilowatt 
General Electric dynamo set, one combination dyname 
air and bilge pump, and one electrically driven lee ma 
chine. The hoisting of the anchor and the sails will be 
dene by a bronze, electrically driven windlass, and there 
will be another electrically driven windlass on the after 
deck. As will be seen from our engraving, the “Sea 
Call” possesses the characteristic beauty of line which 
marks the Gardner yachts. 


New Uses for Infusorial Earth 


UR 6,500 tons of infusorial earth mined in Ne 

vada and California is finding a ready market at 
$10.50 a ton. It has long been used in polishing pow 
ders and soaps and to absorb nitroglycerine forming 
dynamite and as a heat-insulating material in packing 
safes, steam pipes, etc., but now talking machine records 
are to be made from a boiled mixture of the earth and 
shellac. In Europe it is used to absorb liquid bromine, 
which they then put on the market as “se’* lified brom 
ine,” and especially to absorb liquid manures for more 


convenient handling. 
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dustrial achievem 


A Great National Movement 


do well to take note of the full significance 


irkable series of public meetings which 


during the past 


and the unanimity 


d members of the League 


have represented 


eat non-political body, the Navy 
rms that the present movement for strength 


national defenses is a purely political move 


weakening the influence « 


further from the truth. In the first place, it is 


from both the great pelitical parties ; 


representatives, there is a 


interests of the country, irrespective of 


a principle which cannot sue 


importance that should be lifted far 
surely, is the question of the security 
and the imposition upon them of the mas 


should form one of the very first, if not, 


safeguard the country foreign attack, it 
grave dereliction of its highest duty 


rapid development 


’ the most anomalous con 
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large and widespread scale, of the people to provide 


themselves with those defenses and to organize them 
selves for those military contingencies which should 


properly be the object of the earnest and active solici- 


tude of their Government; but which, as matters now 


stand, the Government refuses to take any action upon 
or even earnestly to consider. 


But the case is even more serious than that; for not 


only has the Administration refused to countenance this 
popular movement to find out the actual truth, but it 
has put itself in a position of active obstruction by 


placing a padlock upon the lips of every officer of the 


naval and military service. It has condemned them to 


silence, giving as a reason the desire of the Govern- 
ment to prevent these gentlemen from saying anything 
which might violate the absolute neutrality of the 
United States during the present war—as though, for- 
sooth, the enlightenment of the people of this country 
as to the condition of their defenses could, by any 


construed as an act hos- 
tile to any of the belligerents in far-distant Europe. 


stretch of the imagination, be 


Learning Through Doing 
ITH the beginning of the new school term 
in February, some of the public high schools 


in New York city entered upon a radical 
experiment in education. In the usual manner of the 
metropolis, this experiment was entered upon after 


having been tried out in other parts of the country. 
But it will also be tried on a more comprehensive scale 
than has ever been used before. 

The question is the “Cincinnati 
Plan,” at the Unversity of Cincinnati 
School of Engineering by Dean Herman Schneider: and 
it has several features that are of significance to the 
world of practical affairs. 

In the first 


plan in so-called 


first organized 


place it means thet the educators have 


recognized certain limitations of the school room. From 
the assumption that “teaching” can impart all that 


youth needs to learn they have come to a lively realiza- 
tion of the fact that we can learn to do only through 
practice in three hundred 
since Comenius laid down the maxim that children must 


doing. It is nearly years 


learn to do by doing; and it is forty years since manual 
into this 
their devices, have 


was introduced schools in 
But the 


training 


training public 


schools, with all 


country. 


not been for the economié life of the day for 
that the school can never duplicate 


Once this fact is frankly accept- 


the simple reason 
industrial conditions. 
ed, the next step is plain 

The second point is that if young people are to learn 
the 
shop and the office and the store are the right places 
for This that the to 
spend part of their time in industriai and 


to do things as they are being done in business, 


learning. means students are 
activities, 

part of their time in school; for there is still much for 
the to do. 


pupils will spend alternate weeks in school and in the 


school In the present plan, the high school 
shops or offices. 

Some inconvenience may be involved for the foreman 
but this is justified, for the plan 
makes the assumption that industry must share the re- 

With the 
training of 

haphazard 


or superintendent ; 


sponsibility for the training of its workers 
the 
industries a 


decline of the apprenticeship system 


artisans has become in 


drifting. 


many 
In the course of time the managers of these 
industries have come to depend upon their competitors 
the 
workers. 
the public had not learned how to provide the workers, 
skill declined while the 
ple grew up without training. 

A fourth point in the plan is the idea that certain 
of the next gen- 
solved by any 


and experienced 


The competitors shared in the waiting, and 


and “public” to provide trained 


with the result that young peo- 


large social problems—and education 
is one of the cannot be 
but attacked 
agencies co-operating to a common end. 
significant that busy men of affairs, who have in the 


to be let alone, and the equally busy 


eration largest 


single ageney, must be by two or more 


It is certainly 


past asked only 
men of the schools, who have in the past asked only 
for a to mind their can 
together in the interests of the community’s welfare 


chance own business, come 
and co-operate on a basis that is entirely strange to 
both of them. 

It is to that this plan appeals at 


first only to those who have been accustomed to deal- 


interesting note 
ing with the-larger problems of business policy and 
administration. The chief clerks and division managers 
who have reached the limits of- their development are 
quick to reject the plan—because it is so different from 
what they are used to, because they have not the imag- 
to its 
obsessed by their own 


because they are too 
And the 


thing may be said of the school men; the routineers 


possibilities, 
routine. 


ination see 


much same 


are wedded to their routine. 


The co-operative plan means getting away from rou- 
tine in every way. The students will have work as- 


signed to them according to carefully prepared sylla- 
buses, with the purpose of allowing each one to learn 
the relation of the various processes to one another, 
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and not merely to acquire skill at some specializeg 
The work is to be progressive in the shop 
or office, just as it is planned to have the work progres. 
On the other hand, the progress in the 
school is not to proceed along the insulated path of 


process, 
sive in school, 


the old-style school: the school work is to be closely 
correlated to the practical work, through the activities 
of “co-ordinators”—specialists assigned to keep in con. 
stant touch with the students at their work and with 
their teachers at school. Moreover, the work is to be 
flexible enough to permit constant readjustment of the 
syllabus in the school as well as in the shop, as condi. 
tions may indicate new needs. 

‘Yhis plan has already demonstrated its workableness 
high schools throughout the country, and 
undoubtedly lead to greater school efficiency as 
If it does ne 
more than start the teachers and the employers along 
the path of experimentation and imbue them with the 
spirit of co-operation, it will justify itself in a very 
But it will do much more both for educa- 


in several 
will 
well as to greater economic efficiency. 


short time. 
tion and for industry. 

This is a radical departure from the methods of train- 
ing used in the medical and legal professions, although 
it’ embodies the same fundamental principles. The 
success of the experiment in New York will accelerate 
the development of vocational education for the country, 


Weather Influences on Mankind 


EATHER influences on man may be roughly 
divided into viz., (1) those 
which are direct and obvious, and (2) those 
and obscure. The in- 
have been, during the 
past decade or so, the subject of immense research. 

pronounced 


two classes; 
which are more or less indirect 
fluences belonging to class (2) 
“meteoropaths’’—ab- 
Friedrich 
as a 


pas- 


Some persons are 
neuroses.” 
Nietzsche was one par excellence. Such 


“cyclonopaths.” 


normally subject to “weather 
persons 
The 
certain 
characteristic their 


sensations and in the mode of operation of their bodily 


rule are, more specifically, 
accompanied 
refiected in 


sage of cyclonic depressions, by 


types of weather, is 

The gross change of barometrie 
pressure pertaining to a cyclone, or “low,” is not, in 
itself, an important factor in producing these manifes- 
tations, since it never exceeds that experienced in the 
(without the effort of climbing) of a good-sized 


and mental functions. 


ascent 
hill; indeed, many “lows” do not expose us to greater 
pressure changes in the course of twenty-four hours 
than we experience in a couple of minutes in riding to 
the top of an average office building. On the other hand, 
there are rapid, ripple-like fluctuations of pressure, re- 
the the 
variograph, to which some people seem quite sensitive. 
The pathological effects of certain g., the 
Swiss foehn—have attributed minute 
fluctuations of pressure. 


vealed by microbarograph and especially by 
winds—e. 


been to these 

Again, the low pressure of a cyclone is said to favor 
the emission of radioactive emanations from the ground; 
atmospheric ionization is increased; the air becomes a 
better conductor of electricity ; and the electrical charge 
of the human body is carried away at a more rapid rate 


than usual. This process, according to Escales and 
others, has a pathological effect in nervous subjects. 


We state the hypothesis for what it may be worth. 
Solar radiation affects mankind in 
ways other than those we recognize as ordinary light 
and heat effects. 
at Davos, show quite different annual curves for the 
different kinds of solar radiation contained in sunshine; 
and these observations suggest a for the very 
different eifects upon human feelings and activities of 


unquestionably 


Such observations as those of Dorno, 


reason 


spring and autumn, essentially the same temperature. 

We have only grazed the vast subject of weather in- 
fluences. We pause at this point to answer the ques- 
tion which many readers will be asking: Where have 
the students of these problems recorded the results of 
their investigations? 

Certainly not to a great extent in Anglo-American 
medical and physiological literature. We have, indeed, 
many books and in English the 
subject of medical climatology, and on many topics of 
a kindred nature; but the information they contain is 
(speaking in general terms) about a generation behind 
that available to persons who read German. 

There now lies before the writer a work published at 
Wiesbaden last year by Dr. B. Berliner, “Der BHinfluss 
von Klima, Wetter und Jahreszeit auf das Nerven- und 
’ which is representative of a very large re- 
cent German literature. To American students who do 
not read the Zeitschrifi fiir Balneologie, Klimatologie 
und Kurort-Hygiene; who are not familiar with W. 
Schmidt’s variograph studies nor with C. Dorno’s re 
markable investigations of mountain light and air; who 
know nothing of the work of such men as Hellpach, 
Frankenhiiuser, Dove, Lehmann and Pedersen (the last 
two Danes who write in German), and the other 
leading recent Germanic exponents of climatophysiology 
and climatopsy¢hology; to such persons the perusal of 
Berliner’s work can be recommended for meditation, 


memoirs on general 
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» 1915 


lalizeg 
e shop 
rogres- 
in the 
ath of 
closely 
‘ivities 
n Con- 
1 with 
to be 
of the 
condi. 


leness 
', and 
cy as 
eS Lo 
along 
th the 
very 
~<duca- 


train- 
hough 

The 
lerate 
antry, 


ughly 
those 
those 
1e in- 
g the 
L. 

ab- 
drich 
as a 
pas- 
rtain 
their 
odily 
etrie 
t, in 
1ifes- 
1 the 
sized? 
eater 
ours 
wz to 
and, 
. re- 
the 
itive. 
the 
nute 


avor 
ind; 
es a 
urge 
rate 
and 


PCTS. 


| in 
ight 
rno, 
the 
ine; 
very 
I of 
e. 
- in- 
ues- 
ave 
; of 


can 
ped, 
oral 
, of 
1 is 


ind 


uss 
ind 


do 
ie 
W. 


rho 
ch, 
ast 
ier 
gy 

of 








June 26, 1915 





Notes on the War 


German High Fieet in the North Sea.—The repeated 
rumors that the German battleships have been out in 
the North Sea, that a column of such ships has been 
sighted by trading vessels, and that the sound of the 
firing of heavy batteries has been heard, are possibly 
correct. Because of the submarine menace, the British 
blockade is not a close blockade off Wilhelmshaven 
and the mouth of the Elbe—it does not need to be. The 
German battleships at Wilhelmshaven require target 
practice, and it is possible for them to go out into 
the North Sea for this purpose. The German Zeppelins 
would be able to tell them when the coast was sufficiently 
clear for such exercises. 

“Goliath” Sunk by a Turkish Destroyer.—Before the 
war the Turkish navy had come to be considered to be a 
practically negligible quantity, ill-manned, inefficient, 
and composed mainly of obsolete ships. Hence the 
recent torpedoing of the battleship “Goliath” by a Turkish 
destroyer has come with shock of surprise. It was believed 
that the rapid-fire guns of a battleship would pour 
such a hail of explosive projectiles against an onrusl ‘ng 
destroyer, that it could never get within accurate shoot- 
ing range. But the thing has been done and a battleship 
of the earliest pre-dreadnought type is on the bottom 
What with batteries with direct and in- 
direct fire ashore, drifting mines, submarines and 
destroyers, the Allied ships in the Dardanelles are cer- 
tainly having a lively time of it. 


as the result. 


No Tents in German Armies.——It may or may not have 
been noticed by our readers that in the photographs of 
the theater of war, at least on the German side, no tents 
appear. That is one of the innovations which modern 
warfare has brought in the German army. 
used to form a not inconsiderable part of the impedi- 
menta of armies, and this elimination lightens not a 
little the task of the quartermaster’s department. The 
German plans contemplate always an offensive, pre- 
sumably to be carried out in the enemy’s country, and 
involve the billeting of the troops in the homes of the 
inhabitants of the conquered country. 


Tentage 


Building Destroyers and Submarines at Antwerp. 
Our contemporary, The Navy and Army, is inelined 
to believe that the two torpedo boats recently sunk off 
the Dutch coast by the British Navy, were built in 
Antwerp and came out from that port—this belief 
being based on the faet that it would be impossible for 
them to have come from Heligoland or Wilhelmshaven 
or even Emden, because the intervening waters are too 
well patrolled. Although Antwerp is in Belgium, war- 
ships constructed there would have to pass through 
Dutch territory by way of the Scheldt, to reach the 
North Sea. That would be a breach of neutrality; but 
the Germans evidently would not consider this an in- 
superable difficulty. The Belgian coast and the French 
coast up to Havre are greatly coveted by Germany, 
because of their nearness to the British south coast, and 
the control they would give of the English Channel. 

German Submarine Losses.—Every naval officer who 
has had experience in submarine service is satisfied that 
the losses in the German submarine fleet during the war 
must have been very large, and this in spite of the fact 
that their submarine service is probably highly efficient. 
The British state that the Germans have lost from s dozen 
to eighteen submarines. The number lost by capture or 
foundering must by this time come pretty well up to 
the dozen mark. It is known, that the Admiralty has 
used every possible device to sink or catch these craft. 
Netting has played an important part and has scored, 
if we are to believe reports, some four or five successes. 
The practice is to stretch a great length of steel wire 
netting, suspended from floats on the surface, in other 
words, to spread a huge seine net, such as fishermen use 
for shoals of fish. When submerged, the submarine is 
absolutely blind, and if it runs into one of these extremely 
strong and tough nets, the propeller is likely to become 
entangled, while the disturbance of the surface floats 
reveals its presence and brings the dreaded destroyers 
to the spot. 

Italian Heavy Field Artillery.—EKvidently the Italian 
government has laid to heart the lessons of the German 
invasion of Belgium and France, at least so far as the 
question of heavy artillery is concerned. The present op- 
erations in the mountain passes leading into Italy from 
Austria are mainly artillery engagements for the destruc- 
tion of carefully prepared permanent fortifications, and 
the capture of the passes by the Italian troops. Italy 
has prepared for this very kind of warfare, and she is 
undoubtedly well equipped with just the kind of how- 
itzers needed for the reduction of the fortresses. Not- 
able among these is a very effective 12-inch howitzer, a 
new piece which has given great satisfaction to the 
Italian government. That effective work is being done 
is shown by the remarkable ease with which the forts 
crowning the mountain tops and guarding the passes 
have been battered into helplessness and taken by the 
Italian troops. The Italians have ever been skilled 
engineers, and not for nothing have they learned the 
lesson of Liége, Namur, Maubeuge and other permanent 


fortifications reduced by the Germans early in the war. 
4 
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Science 

A Climatological Atlas of the British Isles in two 
quarto volumes, is to be published by the Roys.1 Meteoro- 
logical Society in collaboration with the British Meteoro- 
logical Office. Details as to its contents are given in the 
last number of the Quarterly Journal of the above- 
mentioned society. The “normals” will be based mainly 
on the observations of the forty-year period 1871-1910, 
but monthly means will be given for each year from sever- 
al stations having long unbroken records, such as London, 
1774-1910. It is interesting to learn that the data of 
barometric pressure will be given in the new units, milli- 
bars, as well as inches. Heretofore only two countries 
have issued climatological atlases of so elaborate a 
character as the one proposed for the British Isles; viz, 
Russia and India. The fortheoming Agricultural Atlas 
of the United States will probably contain the largest 
collection of climatic charts ever issued for this 
eountry. 


The Rio Theodoro.—An accurate map of the famous 
river explored by the Roosevelt-Rondon expedition in 
Brazil, prepared from the compass traverse of Lieutenants 
J.S. Lyra and Pyrineos de Sousa, the two Brazilian army 
officers who had charge of the survey work of the ex- 
pedition, has at last been published in the Geographical 
Journal, and also appears, on a smaller scale and in one 
sheet, in the Bulletin of the American Geographical 
Society for May. This river has been many-namcd. Its 
lower course was formerly known to the rubber men as 
the Ariquana. While the river as a whole was still in 
the speculative stage it was called the Rio da Diivida 
(River of Doubt). [In the course of the recent expedi- 
tion Colonel Rondon, acting on authority received from 
the Brazilian government before his departure, named 
it the Rio Roosevelt, but subsequently this-was changed 
by the government to Rio Theodoro, which is an easier 
name for Brazilians to pronounce: The Spanish form, 
Rio Téodoro, which appears on some’ of the maps in Mr. 
Roosevelt’s book and in other publications, is erro- 
neous. 


European Weather Reports have heen generally 
curtailed or suppressed altogether during the - present 
war, Apart from the fact that forecasters have been 
hampered by the suspension of telegraphic communica- 
tion -between mutually hostile countries, the fear. of 
publishing meteorological information that might .be 
useful to the enemy has led to thé practice of delaying 
the issue of weather maps and bulletins until they have 
lost all value for practical purposes. Thus the French 
daily weather map is issued a week after the date to 
which it refers. Since the first of May the British 
Meteorological Office has ceased to issue any forecasts 
except those relating to spells of fine weather, which 
are telegraphed to agriculturists at the expense of the 
latter and are known as harvest weather forecasts. 
No forecasts are now issued to the newspapers. At the 
beginning of the war the newspaper weather charts 


were discontinued, and some months ago all references 


to the movements of barometric depressions and to 
winds were eliminated from the daily weather forecasts. 
All of which is a sad contrast to the hopes which were 
entertained of introducing great improvements in the 
European weather maps and reports in the year 1915, 
in accordance with a plan for uniform -hours of observa- 
tion and other reforms, proposed a couple of years ago 
by the director of the Russian meteorological ser- 
vice. 

Death Camas Poisoning.—According to a _ bulletin 
recently published by the Department of Agriculture, one 
of the most serious sources of loss to sheep owners in the 
Western States, especially Wyoming and Montana, is 
Zygadenus (of several species) or death camas; also known 
under various other popular names, including such prepos- 
terous misnomers as “‘lobelia,” “‘ wild onion,”’ and “‘water 
lily.”” Strange to say, a great many sheep owners do not 
know the plant, and ascribe the poisoning it produces to 
other causes. Thus lupines have been blamed for many 
eases of Zygadenus poisoning. It is said that in 1909 
about 20,000 sheep were killed by this plant in a single 
county of Wyoming. Other animals seem less suscep- 
tible to its effects, though horses, cattle and human 
beings are made ill by it, sometimes with fatal results. 
Coville has reported that one species is sometimes used 
by medicine men of the Klamath Indians, mixed with 
the dried root of iris missouriensis and a little tobacco, 
to give a person a severe nausea, in order to secure a 
heavy fee for making him well again. The authors of 
the bulletin above mentioned report the results of 
elaborate experimental studies of this plant, extending 
over a period of five years. They are able to present a 
much more extensive account of the symptoms produced 
by the plant than has hitherto been available. Every 
effort was made to find some effective remedial treat- 
ment but without satisfactory results. Frequent doses 
of tannic acid or sodium bicarbonate aid in recovery, 
but the expense of such treatment is prohibitive, except 
when the animals are especially valuable. The only 


method of reducing losses appears to be to make the 


plant better known to shepherds, so that they will keep 
tlie animals away from it. 
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Automobile 


Acetylene Tanks in Big Fire.—Probably the most 
spectacular fire ever staged for the benefit of an awed 
and admiring populace, oceurred in the first week of this 
month in one of the warehouses of a company making 
acetylene tanks, charged with gas under pressure. The 
fire started, it is said, from a defective electric insulation 
and soon engulfed the whole building. When the heat 
reached a certain degree, the fuses in the tanks melted 
and the acetylene gas was released under great pressure, 
heightened by the heat. Nearly 8,000 tanks furnished 
sharp hissing streams of acetylene gas, which burned 
with such a fierce bright flame that nobody ceuld look 
toward the fire without using smoked glasses. To try 
to extinguish such a blaze with water was of course 
useless, and the great quantity of stored acetylene had 
to burn itself out. 


Artificial Leather to the Fore.—-The extraordinary in- 
crease of the number of motor cars has had a peculiar 
influence upon the artificial leather industry. Whiie 
not so long ago ‘‘artificial’’ leather was marketed under 
names suggesting “ 
for the “real thing,” its extensive use on automobile 
tops, automobile upholstery and tool bags, has caused 
the manufacturers to openly boast of the fact that their 
product is artificial! The reason for this change of heart 


leather,” and as a sort of apology 


is found in the custom of some upholstery makers of 
‘splitting’ the cow-hides into several thicknesses, each 
of which is used as “leather.” And the good service 
which the new watertight top-materials give, is gradually 
working a change in the motoring public, to the extent 
that many people deliberately ask for “artificial leather” 
tops and covers. 

Queer Causes of Carbonization.—Practically every 
owner of a Ford car sooner or later will discover that the 
first cylinder of his car will .carbonize more frequently 
and more quickly than the other three. For a long time 
this has been one of the mysteries of the Ford car, and 
much ingenuity was spent in trying to find the reason 
A repair man recently proposed what seems to be the best 
and most logical answer to the problem: The Ford car 
has a transverse spring, which in the course of time begins 
to suffer compression. The front part of the motor there- 
fore sinks slightly below the rear end and the oil in the 
ecrankease flows forward, where it collects below the first 
cylinder. An excessive amount of lubricating oil is 
carried into the first cylinder, and carbonization results. 
As a remedy for this frequent trouble the discoverer 
suggests a raising of the motor in front by means of a 
small wooden block. 


$1,180,000,000 in 1915.——On June Ist, of the present 
year, the number of automobiles in the United States 
for the first time reached 2,000,000. ‘Figuring on an 
average of four persons to each car, which is very con- 
servative, there are 8,000,000 people in this country in 
daily enjoyment of motoring. What it costs to foliew 
this sport is of interest, because of the stupendous 
figures involved. To run 2,000,000 cars for one year 
requires at the very least 1,000,000,000 (one billion) 
gallons of “‘gas,’’ worth $1360,000,000; 20,000,000 gailons 
of lubrieating oil, worth $8,000,000; 12,000,000 tires, 
worth not less than $16 a piece, or $192,000,000; 
accessories and extra comforts, goggles, gloves and 
“aps, at $50 per car $100,000,000; garage 
charges on short tours (exclusive of gas and oil) $100 
per car per year, $200,000,000; repairs made necessary 
by wear, tear and accident (exclusive of tires) $50 ‘per 
car per year equals $100,000,000. Total running ex- 
penses for all cars in use, $730,000,000. Add thereto 
the value of the 600,000 new cars purchased during the 
year, at an average price of $750 equals $450,000,000, 
we get the immense total of $1.180,000,000 spent in a 
single year (1915) on the sport of motoring. 


equals 


Germany’s War Car Problem.—<As in many other 
things connected with the war, Germany’s exactness 
and preparation is first in the field to solve the problem 
of the used “war ear,’’ which looms threatening in the 
distance. Great Britain and France realize the serious- 
ness of the matter, but so far have not taken a single 
step to control it. Germany, however, has already 
made preparations to handle the. delicate situation 
effectively, the moment the war stops. A company has 
been formed, in which the government and the motor 
car manufacturers are interested, which company wiil 
take over all the cars used in the war, which are capable 
of repair. They will be put in first-class running condi- 
tion, and then offered. to the public at a reasonable price. 
Only one third of the total will be placed on the market 
in the first year, one third in the second year and the 
remainder in the third year. In the meantime manu- 
facturers of new cars will be able to introduce their 
product, knowing exactly how many ears, and of what 
‘price and condition, will be offered in the second-hand 
market during a certain time, and can plan their manu- 
facturing and sales campaign accordingly. If, for 
instance, a certain type of car is especially numerous 
in the used-car field, manufacturers will “go light’”’ on 
that type. By such means it is hoped to control the 
situation 4nd prevent a flood of poor, used cars, at 
ridiculously low prices. 
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Loading an army 3-inch field gun. A field radio set with hand-driven generators. 


The Naval and Military Exhibit of the National Security League 
; 2 


Weapons of Defense for Safeguarding the United States Against Attack 


S part of the programme of education of the gen a 15-pound projectile, which may be either a percus Signal Corps, upon whose efficiency depends the ability 
A eral pub now being carried on by the National sion shell or a shrapnel shell, according to the nature of the commander-in-chief and the subordinate generals 
Security League, an exhibit was held in New York at of the attack There was on exhibition a shrapnel to co-ordinate all the complex movements of the great 
the Astor Hotel of some of the very latest naval and shell, with part of the casing cut away to show the way armies under their command. The Signal Corps had 
military material with which our forces are equipped in which the balls are assembled. The walls of the shell loaned for exhibit a field radio set, one of the interest- 
We present illustrations of some of the more notable are thin so as to admit of easy and complete fracture, ing features of which was a small generator for fur- 
exhibits Foremost among these was one of our latest and the shell is burst and the bullets are liberated by nishing the necessary current, operated by hand-power 
Jl-inch torpedoes, a weapon which is capable of a speed a small charge of black powder at the base of the shell. through a couple of crank handles and set of inter- 
of 40 knots and has a range of over 7,000 yards. The When the shell bursts, the bullets fly forward with the mediate speeding-up gears. The crowded condition of 
label stated that the torpedo costs about $7,000, and velocity of the shell at the time of bursting, and they the room in which this exhibit was held was one among 
takes about one year to build: but, as a matter of fact, are scattered in a wide cone of dispersion. many evidences of the widespread public interest in 
it is possible io build these in considerably less time if Another exhibit was the new type of air-cooled ma- the matter of ovr national defenses which is finding 


uished to their full capacity Along chine gun adopted by our army, which dispenses with expression in the activities of the National Security 


the factories are | 
League, in the 


side of the torpedo 





Navy League, the 





Was & if-ine nh 
American Legion 


and other move- 
ments to induce 
Congress to take 


guns This hell 
wei h s 1.400 up the matter of 
pounds, and it is our national de- 


fenses in a ra- 
tional, non-politi- 


fired with an ini 


tial ve ity of 
26.000 feet a sec cal and thorough- 
ly national spirit. 


ond and an initi 





muzzie enerzy of 





“Kewpie” as a 
Trademark.— 


about 65.000 foot 


tous It ji ap 
able of penetrat Rose O’Neill Wil- 
ing 16 inches of son filed an oppe 





sition to the ap- 
plication of Will- 
iam Hecht for reg- 
istration of the 
word “Kewpie” as 
a trademark for 
children’s clothes. 


Krupp armor at a 
range of I10AKK) 
yaras and its 
maximum range is 
about tw ¢é ve 
mile 


An exhibit 


The Commissioner 


which ittracted 

great attention of Patents grant- 
was that of a ed Hecht’s motion 
inch field the to dismiss and ap- 
type weap peal was filed to 


the Court of Ap- 
peals of the Dis- 





eTrre \ 
during the trict of Columbia, 
present war The which sustained 
curacy ind the Commission- 


rapidity of fire of er’s decision say- 
this gun is due to ing, “It is unnec- 
essary to consider 























its mou and 
excellent hting in how far the 
devices. The gur name Kewpie and 
recoils in a sleeve the thing patented 
whieh ittached eae = enn and copyrighted 
oe oe “ 4 21-inch torpedo and a naval 14-inch shell Shrapnel shell in section. a a Se 
riage. The advan 7 . , - in how far a 
tage of this is that “Kewpie” may be 
it is not necessary to readjust the carriage after each the rather cumbersome water-jacket of the ordinary applied to goods of the same descriptive properties since 
round has been fired, the carriage being maintained in Maxim type. The piece is light and is capable of firing opposer is not in a position to object to the trademark 
position by a deep spade at the after end of the trail, several hundred shots per minute, the ammunition be- use of the word by applicant. “Befcere opposer can be 
and by the use of brakes on the wheels. The readjust ing carried in a belt which is fed laterally at the heard, therefore, it must appear that she had used 
ment in elevation made by an elevating screw, and breech of the gun. The ejection of the shell, introduc- the figure or word “Kewpie” as a trademark on goods 
an important improvement is the introduction of de tion of the new cartridge and all the operations con- of the same descriptive properties as the goods of ap- 
vices whereby the gun iteelf can be moved in azimuth nected with firing are performed automatically. plicant to which the mark is applied and at a date 
or in a horizontal plane, independently of the gun Not much has been heard during the present war of prior to its use by applicant. In this she totally 
carriage rhe bore of the gun is 3 inches, and it fires one of the most important branches of the service, the fails.” 
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In This Experimental Air-War the Brilliancy of the Celtic Mind Has Scored Heavily 


T may already be safely said that the tremendous 


struggle now convulsing Europe will probably result 
in a complete modification of the military aerenautic 
conceptions that prevailed before the fatal August of 
1914. All published reports show conclusively that les- 
sons are learned each day which throw light on the 
hypothetical surmises of peace. Clearly this air-war is 
The men and apparatus 
engaged number thousands. Contrary to the experi- 


ences and teachings of the Morocco and Balkan cam- 


waged on a tremendous scale 


paigns, there is no lack of enterprise in making the 
most daring experiments. 

what has so far learned, the 
strange transformation of news service since August, 
1914, must be duly Apart 
lightful fiction as Garros’s alleged self-sacrifice, there 


In discussing been 


considered. from such de- 


is enough to bewilder in the most official reports. It 


was certainly refreshing when recently the British 


relieved the endless monotony of 


press 


By C. Dienstbach 


standardized, 

The French 
equipment remained more experimental, of greater va- 
riety, and more adaptable to the novel conditions which 
developed when true soldiers manned the apparatus. 
(This German policy seems an exact parallel to their 
equipping slow battleships with many small guns after 
the—in the light of dreadnought development—equally 
inconclusive battle at the Yalu.) 

The British, similarly equipped, must be credited with 
true progressive spirit in dealing with the aeroplane. 
They made it at once the rule to block the air to hos- 
tile craft. In this the French were their apt pupils. As 
the best information may at present be gleaned from 
accounts so humble and indirect as to escape the cen- 
sor’s attention, much can be guessed from the descrip- 
tion of a Berlin journalist’s uneventful visit to a Ger- 
Ile casually mentions how 


They were also too highly 
so to speak, in weight and dimensions. 


tively slow. 


man flying camp in Poland. 





side), “no damage done” (other 


“columns of fire rising from hit magazines” 
(one 


side), by the statement that henceforth 
nothing would be published about the ef 
fect of aerial bombardments. While news 
taken with 


dispatches have thus to be 


more than the proverbial grain of salt, 
the great mass of conflicting evidence may 
reasonably be worked into a sort of men 
tal composite photograph and some conclu 
sions drawn. It seems certain that aero 
nautic science per se has greatly profited. 


The courage required in running aircraft | 
seems little compared with the demands 
| 


made on every private in battle. Such 
are the sangfroid and equanimity of pilots 
in dealing with the dangers of the air that 
a military aviator who is a victim of an 
aviation accident is now a rare bird, al 
though flying in winds against which mod 
ern speedy planes hardly make headway, 
is now common practice, indeed. Increased 
boldness, not as formerly in winning ap- 
Piause, but in striving for results, also 
demonstrated such feats of navigation as 
tritish aeroplanes finding their way to 
Cologne and Friedrichshafen over hostile 
territory, and Zeppelins unfailingly locat- 
ing darkened English cities. In time of 
peace it seemed improbable that unsteady 
aeroplanes would run the risk of attack- 
ing each other. 
in the glare of actual war. As the spec- 
tacle of death has 


wiped all fear from the consciousness of 


Now attack seems simple 


universal evidently . 
war aviators, they no more shrink from 
2n aerial encounter than from a horseback 
fight. 

About this actual war in the air, we are 
already in possession of much enlighten- 
predicted in 


ing information. As these 




















ing ability. This makes them decidedly the superior 
tighters. Aerial fighting would change its known aspect 


if any information were forthcoming about the effect of 


Zeppelin guns beyond the statement that they brought 
down British seaplanes over the North Sea. Dirigible 
fire is essentially different from aeroplane fire; there 
is no difficulty from vibration or swaying of the plat 
form; the pieces have a perfectly clear are of fire fore 
and aft, and the gunnery service is complete and per 
fect. The superiority 
in air combat of even the smallest explosive shell over 


This permits of longer ranges. 


the bullet has also been conclusively demonstrated, be- 
cause aeroplanes were riddled ito sieves by machine 
guns and yet escaped because they contain so few parts, 
and these are freqz:entiy armored where a smal! bullet 
hole might be fatal. 
even smaller than those that have been fired by 


shells, 
Zep- 
pelins, would, on the contrary, be most efficient against 


Explosive (percussion) 


the structure of an aeroplane under the 


strain of flying. 





A gunner of Nelson's days, trained for 
the destruction of sails and spars, would 
have been equipped to advise which of ovr 
weapons we might best use against aero 
planes. Experience so far has taught 

bs about this new (“lost”) art that it takes 

two bullet holes in closest proximity to 

break a strut. Fuses have been demon 

strated which explode a shell even if it 

hits only the cloth covering of a wing, 

with the inevitable result that vital parts 

of the frame are smashed. A cannon’s 

slower rate of fire is thus considerably 

’ more than offset by the enormous increas¢ 

of vital target area resulting from the use 

of shells. The Germans seem handicapped 

by the fact that to be the pioneers in a 

, new field has often not proved to be their 

bY ae “forte.” They prefer to wait and improve 

Fi on the experiments of others, but it is 
ite this time, hic Rodus, hic salta. 

oe ‘ In this experimental air-war the bril 

a ai : liancy of the Celtic mind has scored hea 

Vy a ily. The recent destruction of a Zeppelin 

5 eA . by a light high-powered French mono 

> a is plane, piloted by a daredevil Canadian, 

Poy, who barely escaped being hoisted by his 

as own petard, is a striking instance. The 

ay writer pointed in these columns to such a 

danger in the beginning of the war. re 

minding readers of the Screntiric AMERI 

cAN that Germany possessed some iden 

P tical small, powerful machines in addi 

tion to the comparatively clumsy stand 

ard type, to convoy and protect Zeppelins, 

also for fighting hostile aeroplanes. From 

the accounts it also appears that this Zep- 

pelin carried only a machine rifle, leaving 


behind its cannon, and it seems more than 
doubtful whether the latter was so mount 


el as to sight with ease and quickness 





columns, air combats are decided with 
firearms. The former French assumption 
of hawklike tactics in trying to overmount 
one another has not thus far been real- 
ized. On the machines at the 
moment have bullets by 
dropped like a stone to lower levels. The encounters 
rather resemble those between horsemen, except in not 


contrary, supreme 


been saved from being 


being confined to one level. Long range shots are not 
resorted to and automatic pistols and carbines rank 
(all as predicted in 
the ScienTIFIC Fast 
maneuvering for a lucky shot at close quarters handi- 


with machine rifles on aeroplanes 
AMERICAN time and time again). 


caps machine rifles, which cannot be aimed as freely in 
any direction and which also require heavier and more 
sluggish planes to carry their weight. For the same 
reason it is not astonishing if, according to the tenor of 
German machines often get worsted in 
Neither side had adequately prepared 


the reports, 
these combats. 
for them. The Germans now suffer from having mis- 
interpreted the aerial experiences of the Moroccan and 
Balkan campaigns and for not having fully appreciated 
the possibilities of the aeroplane as a fighting machine. 
Aeroplane duels were not on its programme, because 
the hired civilian flyers of the Bulgars and Turks did 
not care to risk their lives in such performancés. Inter- 
talkan war too strictly, 
they considered ideal 
very stable, easy to 


preting the experiences of the 


the Germans developed what 


Scouting machines for war service 
fly, with unfailing motors, very solidly built so as to 
withstand heavy and compara 


rough handling, but 


Courtesy of Jilustr 


ated London News 


A Zeppelin pursued by a French biplane. 


elated were German aviators who had been recently 
transferred from the western to the eastern front be- 
cause of the cessation of the eternal interference by 
the enemies’ flyers with their scouting. 

The combat in the air has evidently come to stay, but 
it seems at present in much the same shape as would 
be the naval warfare of a half civilized country with 


some battleships, cruisers, and destroyers with navi- 
gators but without any trained fighters. Only rough- 
and-tumble encounters appear to have as yet taken 


place in the air; the account of a German biplane’s vic- 
torious escape from a fiock of large and small French 
machines which attacked it from all sides, forcibly re- 
minding one of schoolboy days—of instinctive dodging 
and wriggling and naturalistic striking. Not only must 
tactics of air fighting be definitely formulated, but 
proper types of fighting craft must be decided upon. On 
the sea continuous scouting and raiding without a de- 
cisive general engagement would be inconceivable. Only 
in the old days when merchanitmen with crossbows and 
hand guns constituted the navies of northern Europe, 
naval engagements seem to have resembled our aerial 
duels. 

Allied aeroplanes are, as a rule, higher powered for 
their weight than the German machines, and the fact 
that they renounce automatic stability of form tends to 
a further increase of speed and maneuvering and climb 


vertically at a bomb-dropping aeroplane, 
Evidently this Zeppelin 

what has so far proved the most deadly 
aerial attack hawk with 
ma*hine and bombs at so close 
they (the 
years ago in the Century 
zine). often their 
against the ground; high up in the air they are still 


succumbed to 
sort of swooping like a 
a racing throwing 
a range that 
vocated this five 
These tactics had 


writer ad 
Vaga 


cannot miss 


proved value 
easier, because the sweop may there be continued past 
its objective. A light shell-firing, semi-automatic can 
non so mounted that it may be brought to bear as in- 
stantaneously as a rifle and with a perfectly clear are 
of fire in any direction (as it enjoys atop a Zeppelin) 
will defeat it. A machine gun might turn a swooper 
into a sieve and yet never ward it off; one hit with a 
shell at any part of its structure will surely sway it 
from its path and precipitate it to the ground. 

Much must have been learned about bomb dropping 
in this war, but all we know so far is that it is lav 
ishly indulged in. 
utterly conflicting and information about the methods 
of aiming so lacking that it is hard to draw any con 
clusions. The most recent fashion to attack in great 
numbers deserves credit as the beginning of naval tac 


Reports about its efficiency are so 


tics. They have escaped the enemy's guns as luckily as 
did the Zeppelins, though collectively offering a larger 
target. The value of aerial scouting, also especially for 
range-correcting, has of course been paramount. The 


(Concluded on page 636.) 
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her deficiencies long before any 
and unprecedented disaster could occur. 
Allies in the west is 
There has been daily fighting, 
particularly at the northern 
devoid of results and 
the general war situation. At 
weeks of the war, when 
a situation so clearly 
» efforts of the French, Eng 


Russia is desperately in need of the 


give her by a drive 


west, so powerful that 
would have to abandon her campaign against 
line in France In 


their policy of “nib- 


to be the French 
The Germans also 


theater during the week 
upon them in Russia 
eveloped sufficient strength in the 
Souchez trenches We 
will bear the brunt of 
complaining, and whether a 
dissatisfaction if once planted might not 
» to concord and unity of action 


methodical advance into Aus 


the map—one force 
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tect the eastern force. Austrian resistance to Italy's 
advance appears to have hardened, particulany toe 
ward Trieste. But the fortress of Trent and the Alps 
are still Austria’s main defense in Trentino. 

The principal immediate advantage’ the Allies 
could expect to gain as a result of Italy entering the 
war was a lessening of the pressure on Russia. The 
continued success of the German campaign in Galicia 
indicates that the Austrians have refused to strengthen 
their forces on the Italian frontier at the expense of 
weakening their armies operating against Russia It is 
possible they will go to the extreme of allowing the 
Italian army to overrun the Trentino and the region 
of Trieste while they concentrate their entire efforts on 
the destruction of the Russian army, for with Russia 
out of the conflict the recovery of lost ground on the 
Italian frontier would be a comparatively easy task, 
Besides, if the Allies win, Italy will get the Trentino 
and Trieste in the final settlement More probably 
Austrian opposition to Italy will be greatly strength- 
ened in the immediate future. 

The week has produced no material change in the 
Dardanelles Both forces are strongly intrenched on 
short lines with their flanks securely protected by the 
neighboring waters This is siege warfare pure and 
simple and progress must be slow If the Turks are 
eventually driven from their present position, and do 
not quit, they will have plenty of room in their rear 
for a second stand. The prospects are not good for 

decisive results here in the near future 










The Current Supplement 


ta" of the timely articles in the cur 
rent issue of the ScreNTIFIC AMERI 
CAN SUPPLEMENT, No. 2060, for June 
26th, 1915, is an extremely interesting 
description of the methods of forging 
shrapnel shells by means of powerful hy- 
draulic presses, involving features that 
are not generally known. The article on 
Mobile Colors, which was announced for 
the last issue, was unavoidably post- 
poned, but will appear in this number, 
and will be found well worth reading. 
So many people are intereste* in automo- 
biles that the important question of the 
proper lubricants to be used and _ the 


WS TRIESTE methods of using them will appeal to a 


wide circle of readers, as proper lubri- 
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te ead them to weaken their driving 
rough fe of disaster to their rigcht 
| the end the Russians withdrew this 
ine to the Dnieste where thev blocked 
vance of the Austrians unti ibout June 
surprising! yort period f te days 
rd to June 13th) the Germans were able 


meselves sufficiently to enable them again 
force ol! i front of about forty miles 
the forces opposed to them, captured 

ind made a further material advance 
he capital of Galicia and immediate prize 


tre fighting 


ective of the German army is not cities 
ever. or ¢ n the recover of Galicia 
erthrow of the Russian army Stupen 

k may be till its successful accomplish 
ve within the nits of the German hopes 
The K ian army probably is not in the 
tuied in many of the reports from 

due to the shortage of arms, ammunition 


! but if by a chance the shortage ex 


ed with the loss of morale incident to the 


its in Galicia. would be more than suffi 


the Germans upreme effort If the 

hoping to win the war and not merely 

ra idvantageous termination of the war, 

n of the Ru i irmy is a certain means 

it is not the or neal But an army 
magnitude with a vast <« try behind it cannot 


n a day, and it is reasonable to expect 


satisfied with the progress made by 


rhese conditions compel Italy 


Map of Italian theaters of war. 


and 6 


front (1), (2), (3) 
(4), and the other moving to the east against Trieste 
The censorship on reports from 
strict and little is positively known 


advancing Italian 


have encountered. 


something spectacular to follow 
taly’s entering the conflict have been disappointed, but 
Allies should be dis- 


Italy. She took the 


offensive at the outset, forced Austria to play to her lead, 
pushed far into Austrian terri- 
fighting on foreign soil 


strategic disadvan 


Whether she advances into Austria by 
northern route, the flank of the invading 
lines of communications are exposed and 
flank of the force advanc- 
ing on Trieste is, and the railroads in its rear are, open 
Austrian force coming from the north. 


communications of 


advancing to the north on Trent may 
coming from the east. 
to operate in both direc- 

being a covering force 
under the tremendous strategic dis- 
advantage of becoming more widely separated the far- 
highly improbable that 
major operations in both direc- 


advance in great 


strength on Trieste, accompanied by a minor movement 
toward Trent, the principal purpose of which is to pro- 


« SAI E) cation is a vital matter in the successful 
‘aint us f WS and efficient operation of these indis- 
WW \ pensable machines It tells how various 
SCALE OF MILES )\ 2o24/) : , i 
25 3a\\\e wa lubricants can be tested for quality and 
EZ gives much information as to their con- 
stituents. There have been a number of 
statements in regard to the process of 
3, and 4. Another Italian army of plating objects by a spray of metal, and 


the description of a process by an Ameri- 

ean inventor in this issue adds greatly 
to the information on this subject. Two fine illustra- 
tions and a brief description tell the story of a large 
gas engine built for blowing air in iron and steel fur- 
naces. The exhaustive article on the Chemical Indus- 
tries of Germany is concluded in this issue. An article 
of real practical value treats of the Construction of 
Floor Surfaces in Fireproof Buildings; and there is the 
usual variety of informative matter in shorter form. 
This issue is also indispensable, as it contains the Index 


covering the issues of the past six months. 


Wanted—a New Solid Tire.—One of the lessons 
learned in the European war has been the fact that a 
new type of truck tire is absolutely necessary. While in 
ordinary street service and on country roads in peace 
times the standard solid truck tire is fairly effective 
and reliable, it has shown many defects in the terrifie 
driving strains of war service. It has been shown, for. 
instance, that no matter how well made a tire is, it will 
separate at the point of contact between the soft rubber 
and the hard rubber parts. The hard rubber base, 
used in the majority of truck tires, has a different 
coefficient of heat and friction from the soft rubber 
section. In hard service, particularly when driving over 
Belgian block pavements, the two sections of the tire 
will come apart, and sometimes strip off suddenly under 
a particularly heavy strain. On a few oecasions such 
accidents have proved exceedingly expensive, one 
truck carrying skells being completely wrecked while 
traveling at high speed over the paré. Tests are now 
carried on in several tire factories with the idea of evolv- 
ing a truck tire in which the soft rubber merges gradually 
into the hard rubber base, 
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The Damage to the American Ship “Nebraskan” 

NHE torpedoing (if such it of the American 
1 freight ship “Nebraskan” forty miles off the south- 
west coast of dusk and shortly 
after the ship had taken in the American flag which 
had been flying at her stern. The presumption is that. 
in view of the activity of German submarines in this 


was) 


Ireland, occurred at 


locality, notably in the case of the sinking of the “Lusi- 
tania,” the ship must have suffered the damage shown 
in the accompanying illustration as the result of delib- 
erate submarine torpedo attack. As will be seen from 
the photograph, she received the blow well below the 
waterline and on the starboard bow. It was because 
she was struck so far forward, where the compartments 
are small and the subsequent flooding was compara- 
tively limited, that the ship was able to be taken into 
port and placed in drydock. The German government 
professes to have received no report from any subma- 
rine commander, or any other source, of any attack on 
but in view of the lack of veracity of such 
notably in the case of the “Lusi- 
no weight. It 


this ship: 
official 
tania,” 
has been suggested that she may have struck a drifting 
mine; but if this had been the case, the blow would 
have been at the waterline. At the present writing, 
dispatches from the other side state that fragments of 
which 


statements, 
this evidence carries practically 


metal have been forwarded from our embassy 
indicate that it was a torpedo which did the damage. 
The ship was subjected to a thorough expert examina 
United 


States Navy, and it will be necessary to await his re 


tion by one of the naval constructors of the 


port on the subject before forming a final and positive 
conclusion as to whether the damage to 
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flammation is closely connected with the “glacier-burn,” 
which is also produced by the ultra-violet rays. On 
several occasions the movement of armies over snow- 
clad mountain passes has been impeded chiefly by these 
effects of sunlight. 

When ultra-violet rays penetrate more deeply into 
the eye, they evoke fluorescence in the lens and the 
retina. The glov-worm light thus produced in the eye 
itself spreads a haze or fog over external objects in the 
field of view. The small proportion of ultra-violet rays 
that reaches the retina diminishes the ability to see in 
dim light. 

Hence the exclusion of these injurious rays from the 
eye is very desirable, especially for riflemen and gun- 
ners. The newly invented “euphos’ 
glass absorbs the ultra-violet rays, together with part 
of the blue and violet rays, which contribute to the 
injurious effects above described, but freely transmits 
the rays that are useful for vision. The partial exclu- 
sion of the blue and violet rays presents another ad- 
vantage in twilight, as it makes the blue evening clouds 
darker and gives prominence to objects of red and yel- 
low tints. 

I have often used these euphos glass spectacles in 
improve- 


greenish-yellow 


target practice on sunny days, to the great 
ment of my marksmanship. I have also repeatedly em- 
ployed them at sea, as a protection from the glare of 
the sun on the water. In particular, I have observed 
vessels immersed ir. this glare at the horizon and have 
made out many details which I could not distinguish 
with the unprotected eye. I have observed in this way 
for hours without experiencing any unpleasant sensa- 


wens. 
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Currespondence 


[The editors are not responsible jor statements made 
in the correspondence column. Anonymous communi 
cations cannot be considered, but the names of corre 


spondents will be withheld when so desired.] 
Waterproofing Concrete 


To the Editor of the ScrentrFic AMERICAN : 

Two or three recipes have been published in your 
paper, at various times, for waterproofing concrete 
There seems to be a good deal of popular misconcep 
tion on this subject, and it has occurred to me that a 
few notes I have gathered on the subject during a 
number of years’ experience superintending concrete 
work, might be of interest to your readers 

No concrete can be made entirely waterproof. The 
best concrete, if subjected to water under high heads 
will leak considerably. And even under very low press- 
ures there is leakage, though it is so slow that the 
water leaking away evaporates as fast as it leaks and 
leaves an apparently dry surface. But, for practica! 
purposes, a 1:2:4 mix, if made of a medium consist- 
ency and thoroughly tamped in place, will be water 
proof under small pressures, say up to 15 pounds to the 
square inch. The more thorough the ramming, the more 
nearly waterproof the concrete. I have seen one case 
in which the pneumatic rammer was used, where the 
concrete was sensibly waterproof under 40 pounds per 
square inch pressure, without any further treatment. 

Various compounds of alum and lye or soap are often 
mixed with concrete, to increase its waterproofing. One 

of the best known of these was published 





the American ship was accidental or de- 


liberate 


A Serious Interruption 


Patents has, 
1915, 


that, on ac 


— Commissioner of 
under date of 10th, 


notice to the effect 


June pub- 
lished a 
count of the unusually large number of 


patents issued during the current fiscal 
year, the regular appropriation of $440,000 
for printing patent specifications and the 
Oficial Gazette of the Patent Office, and 
the supplemental of $125,- 
and that 
it will therefore be impossible to issue the 
Gazette for June 15th, 22nd and 29th, on 
those dates. The notice goes on to state 


that the issues referred to will be sent out 


appropriation 
000, have been nearly exhausted 


as early in July as the publication can be 
effected, and that owing to the resulting 
congestion there probably will be some 
delay in the issues of the Gazette for July 
until conditions in the office of the Public 


Printer again become normal. It is to be 








number of the Screnrirn 
Add three fourths 


dry powdered alum to euch cubie foot of 


in a recent 


AMERICAN pound of 
sand and dissolve three fourths pound of 
soap in each gallon of water Use om 
part of cement to two parts of sand and 
parts of 
whether the gain made by 
worth the extra trouble 
can be reached by washing the surface of 


four gravel. But I question 
this method: is 
The same resuit 
the concrete on the water side with a 
wash of one part concentrated lye and two 
dissolved in sixteen parts 


parts alum, 


water. Two or three coats of this solution 
should be applied, allowing time for each 
coat to dry, before putting on the next 
This method is 
than the 
sults as good 

Another 
add from 5 to 10 per cent of hydrated lime 


much less troublesome 


previous method and gives re 
method in common use is to 
to the cement before mixing, the propor 
tions of mix being one part of the cement 
four 


lime mixture, two parts sand, and 





parts gravel. This gives very good re 
sults, though it weakens the concrete 





greatly regretted that such a situation can 
obtain, notwithstanding that, as Commis —— 
sioner Ewing says, there will be no delay 
in the issues of patents, designs, or trade 
marks. It would seem that so important 
a branch of our Government as the Patent Office, par- 
ticularly in view of the fact that it is more than self- 
supporting, should not be hampered, in even the 
slightest degree, by too strict a 
the part of Congress, or for lack of foresight in pro- 


spirit of economy on 


viding the necessary appropriation for carrying on the 
details of its work. The Oficial Gazette is an exceed- 
ing important publication and is of interest and real 
need to a large number of our citizens. Certainly every 
effort should be made to avoid hereafter any such in- 
terruption in the publication of that organ. The reg- 
ular iscuance of the Gazette is especially in:portant in 
connection with trade-marks, as all applications for 
trade-mark registration which have been passed by the 
Patent Office are published in the Gazette for a period 
of thirty 
May be opposed by interested parties, and for this, if 
for no other reason, any delay in the publication of the 


days, during which period such applications 


Gazette should be obviated. 


Shooting Spectacles * 
HE eyesight of soldiers and sailors is often injured, 
temporarily or permanently, by direct or reflected 
sunlight. The injury is caused chiefly by the invisible 
ultra-violet rays, which are absorbed by the tissues of 
the eye. 

In the outer parts of the eye these rays cause dis- 
agreeable sensations, which are commonly included in 
the term fatigue. The eyelids become heavy and red, 
tears flow, and there is a sensation of pressure, itching 
and burning. Long continued or repeated exposures to 
the sun’s rays may produce catarrh of the conjunctiva. 
In extreme cases, occurring in mountain climbing, polar 
exploration and bailoon flights, the acute inflammation 
known as snow blindness is observed. This ocular in- 


* Adapted from Dr. Schanz’s article in Die Umechau. 
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Bow of the “Nebraskan,”’ showing damage wrought, supposedly by a submarine 


torpedo. 
tions. Dr. Gross, who has had similar experience, says 
that the euphos spectacles diminish the width of the 


dazzling bright strips of water, sharpen the outlines of 
vessels and other objects at the horizon in the illumin- 
ated area, and are very useful in observing and aiming 


‘ in the presence of searchlights. 


Major Meyer, viewing the receding coast from the 
stern of an outgoing with the sun directly 
astern, observed with the naked eye a dazzling gap in 
the coast line, which closed up when the euphos glasses 
Flemming wore light 


vessel, 


were used. Dr. euphos glasses 


‘in a balloon flight attaining an altitude of more than 


26,000 feet and experienced no inconvenience, while his 
companion, who wore dark gray glasses, suffered severe- 
ly. Amundsen took with him on his Antarctic expedition 
a large assortment of protective glasses, including two 
pairs of light euphos glasses. Amundsen and Hansen, 
who wore the euphos glasses, were the only members 
of the party that escaped snow blindness. 

The theoretical expectations formed by 
glass have, therefore, been realized in practice. 
is no better protection against snow bindness than spec- 
tacles of euphos glass, and their employment also pro- 
duces a notable improvement in marksmanship. 


Who Invented the Circular Saw? 
— discussion of this subject has appeared in sev- 
eral British technical publications, and the claim is 
made that the circular saw was invented and used by a 
wood turner named Murray at Mansfield, England, 
about the year 1820. The first saw is described as hav- 
ing been about six inches in diameter, and was un- 
doubtedly used on a wood turning lathe operated by 
water power. James Murray, the inventor, is said to 
have been the son of “Old Joe Murray,” the favorite 
servant of Lord Byron. 


the euphos 
There 


slightly. On small jobs, where the cost | 


not of very great importance, a mixture 
of one part cement, one part of sand and 
gravel, without an) 


two or three parts 


further treatment, is waterproof against moderately 


high pressures. The writer has seen one case, that of 
a pressure pipe line, where a 10-inch wall of this mix 
ture was sensibly watertight against a pressure of about 
65 pounds per square inch. But, in most cases, the cost 
of so rich a mixture is prohibitive 

Where concrete must be waterproofed against 
high pressures, none of the above methods seems to be 
effective, and other means must generally be resorted 
to. The usual practice under these conditions is to coat 
the surface on the water side with asphalt, pitch, or 
alternate layers of pitch and tarred felt. Paraffine, 
melted and applied hot with a brush, has also been used 
there 


very 


very successfully, but this is rather costly where 
is a large surface to be covered. 


Seattle, Wash. Leo G. Hauy, Civil Engineer 


The Engineering Foundation Organized 


NOME months ago announcement was made of a gift 
Su. $250,000 by of Cleveland, which 
was to be the nucleus of a 
search work in engineering lines and to the 
of the interests of the engineering professions. 


Ambrose Swasey 
fund to be devoted to re 
promotion 
No fur 
ther contributions to the fund have been made, but the 
Engineering Foundation has been organized, at a recent 
meeting at the Engineering Societies Building, 20 West 
Thirty-ninth Street, New York, with the following offi 
Gano Dunn, chairman; Edward D. Adams, vice 
Hutton, 
large number of applications 


cers : 
chairman; F. R. secretary: and Joseph 
Struthers, treasurer. A 
from those who desired the use of some of the funds 
for research work were already on file, but these will 
be held pending the filing of further specifications in 
accordance with forms to be drawn up by a committee 


appointed for the purpose. 
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Apparatus for phono-cardiography. 


mit hone B B BK pira ipport I’ 
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Human power plant. 


galvanometer; C, lamp 
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water baths used as ele 


Complete apparatus for electro-cardiography. 


The Instrumental Study of the Heart 


Methods by Which Its Action and Condition Are Observed and Recorded 


bs mas lo been known that every muscular contrac 
ion i mpanied by a difference of electric pote 
tial betwee the active or contracting, part of the 
TL TEN am? the passive part, so that, if the two parts 
e connected by a wire, a galvanometer interposed in 
hee reuit W indicate the presence of an electric 


eurrel 

rt heart i 1 muscular organ and its rhythmical 

tractions, or beats, produce short-lived current which 
iorma ws through the tissues of the body, but can 
be diverted to an external circuit Currents were de 
tected in the frog's heart by Koelliker and Mueller in 
ISS6. but it was not until ISST7T that Waller succeeded in 


heart-beats on a photographic plate 


recording human 


with the aid of Lippman’s capillary electrometer, and 


the first satisfactory electro-cardiograms were obtained 
) Ravliss and Starling in 1882 

The deveiopment of electro-cardiography as a pra 
tical! method of diagnosis began with the researches of 
Prof. Einthoven of Leyden, early in the present century 


an exceedingly sensitive instrument 


ind his invention of 

for measuring smail currents-—the Einthoven string 
galvanometer In this instrument the current traverses 
a very fine and tightly stretched wire (or a _ silver 


plated filament of glass), which vertically be 


Passes 


tween the approximated poles of a powerful 


The the that 


osely 


part of filament CTOSSES 


electromagnet 


this strong magnetic field is displaced more or less to 
the right or left, according to the direction and strength 
of the current The filament is Uluminated by an are 
lamp and condensing lens, and its shadow is thrown 
across a horizontal slit by a projecting microscope A 
eviindri lens forms on the photographic plate an 
image of the slit, in the form of a narrow bright band, 


on which the magnified shadow of the filament appears 
black dot. It is evident that if the plate is moved 
the the 
in the form of a line 


is a 


vertically with uniform speed movements of 


recorded sinuous 


the 


equally-spaced 


filament will be 


in- order to measure movements, the cylindrical 


lens is engraved with vertical lines, 


which appear as fine horizontal lines in the cardiogram. 


T he 


intervals of time, 
the 


of the record mark 


vertical lines 


produced by momentarily interrupting 


beam of light by the teeth of a uniformly rotating wheel 
It is impossible to place wires directly in contact 
with a man’s heart, and it is not necessary to do so 


for the heart-currents permeate the whole body and 


may be taken off by connecting almost any two parts 
of it surface In practice three circaits are used 
Cirenit I, from the right arm to the left arm; circuit 
Il, from the right arm to the left leg; circuit III, from 


the left arm to the left leg. 


The two selected limbs are connected through the 
gaivanometer by immersing them in vessels of brine 


filled 
terminals of the gal 
f the skin 
which is called a “rest current” 


into which dip porous cups, with zine sulphate 


the 


glands <« 


containing 
The 
nearly constant current 


solution, and zine 


vanometer wires produce a 


in contradistinction to the “action currents” caused by 
This 


muscular contraction, rest current must be com 


pensated by an accumulator or otherwise. It is neces 
means of a 
that a shall 
always produce the same deviation of the galvanometer 


the 


sury, also, to standardize the apparatus, by 


rheostat, so given electromotive force 


filament and, consequently, same elevation or de 


pression in the sinuous line of the revord 


The record may be made on a glass plate, which is 
attached to a hollow leaky piston plunging into a cyl 
inder filled with oil, so that it descends with uniform 
speed by its own weight It is better, however, to 
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Electro-cardiogram (above) and phono-cardiogram 
(below) of a heart affected with mitral disease. 

















Electro-cardiogram (above) and phono-cardiogram 
(below) of normai heart. 








Normal electro-cardiograms for the three 
circuits. 


D, switchboard; E, keys, et F, battery: AK, chrono 
trode Ww, vessel of water for absorbing heat of rays. 
use a band of photographic paper or film moved uni- 


clockwork, or 
Various forms of apparatus are used 

chiefly to the 
the Cambridge 


formly by an electric motor 


The 


apparatus 


foregoing 


description applies which is 


now furnished by Scientific Instrument 


Company. 
Hitherto, almost all electro-cardiograms have been 
the but the 


of managing the optical apparaftis and regu- 


made with Einthoven string galvanometer, 


difficulty 
lating the tension of the filament has led Siemens and 
for this 


which is 


Halske to construct a special form of 
the 


laboratories. 


purpose 


mirror galvanometer, used in physical 
In this instrument the current to be meas- 
fine wire delicately 


The coil 


ured traverses a coil of very sus- 


pended between the poles of an electromagnet. 


carries a little mirror which reflects a spot of light to 
the photographic film. 

The contractions of the heart do not occur simul- 
tunneously in every part They begin in the auricles, 
at the base of the heart, and thence spread through 


the ventricles, which occupy the greater part of the 


organ. Each complete cycle of the heart is represented 


in the electro-cardiogram by three elevations, separ- 


ated by nearly level poi The first elevation corre- 


ions. 
sponds to the contraction of the auricles. The second 
and third elevations are produced by the progressive 
contraction of the the 


tween them indicates, not a cessation of contraction, but 


ventricles, and level line be- 
the balancing of opposing electromotive forces in differ- 
ent parts. The second elevation is as high as the other 
two combined, and is usually preceded and followed by 
a slight depression. 

The electro-cardiograms obtained from the three cir- 
euits (1, II and IIT) exhibit differences which are par- 
ticularly important in the 
heart. The circuit is 


diagnosis in all cases, 


examination of a diseased 


same not the most useful for 


The string galvanometer is also used, in connection 
with a microphone, to record the sounds of the heart. 
A phono-cardiogram and an electro-cardiogram can be 
made simultaneously by employing two galvanometers. 

The sounds of the heart were registered, imperfectly, 
by Hurthle, by converging them through a stethoscope 
to a microphone connected with the primary coil of a 
transformer. The the secondary 
coil were employed to produce contractions in a frog’s 


eurrents induced in 


these contractions were recorded by a myo- 


Einthoven and others have employed a micro- 


leg, and 
graph. 
phone connected with a telephone receiver, the vibrating 
membrane of which was attached, by a rod, to a slight- 
ly convex glass plate, in contact with a plane plate. 
The contraction and expansion of the Newton’s rings 
thus produced were photographed on a band of paper. 
The simpler and far superior string-galvanometer 
method employs a*microphone mounted in a heavy iron 
ring, which is suspended horizontally by three spiral 


springs. The sounds of the heart are conveyed to the 


microphone by a stethoscope and a rubber tube. The 
microphone is connected with the primary coil of a 
transformer, whose secondary coil is connected with 
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the string galvanometer. The movements of the gal 
yanometer filament are recorded in the manner already 
described. 

The phono-cardiogram thus obtained shows oscilla- 
tions, arranged in groups, which are nearly synchron 
ous with the second and third elevations of the electro- 
eardiogram. These oscillations are especially intense 
and instructive in cases of valvular disease. 

These new electrical methods of recording the con- 
tractions and the sounds of the heart possess the great 
advantage of applicability to patients at a distance. 
Kinthoven, in his laboratory, made electro-cardiograms 
of patients in a hospital more than a mile away, and 
several great hospitals are now provided with electrical 
connections by which patients in the wards can be con- 
nected with electro-cardiographic apparatus situated in 
a special laboratory. In this way the patient is spared 
fatigue and the excitement caused by the sight of the 
apparatus, both of which are especially injurious and 
disturbing in heart disease. Before long, possibly, the 
public telephone system will be impressed into this ser- 
vice, and the eminent specialist, seated in his office, 
can examine the hearts of patients who remain in their 
distant homes. 

Dr. Tussier, a collaborator of Dr. Carrel, recently 
described a bold and original attempt to treat valvular 
While we 
admire the skill and daring manifested in this and 


disease of the heart by surgical methods. 


similar surgical exploits, it is well to remember that 
they have been made possible by the researches of the 
infamous vivisectionists who are held up to the public 
execration by certain supersensitive souls. These re- 
searches have enabled us, not only to modify the nat- 
ural conditions of the heart’s action, but even to revive 
a heart that is apparently dead. This resurrection of 
the heart is shown in the following striking experi- 
ment. 

A frog’s heart is excised and, after it has ceased to 
beat, an artificial circulation is established in it, either 
with defibrinate tood, or with a wholly artificial 
serum. Ina few econds the heart begins to beat again. 
If the beats of this “isolated” heart are recorded on a 
rotating cylinder by appropriate mechanism the record 
shows that they exactly resemble the beats of a living 
frog’s heart in rhythm, frequency and amplitude. 
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A highly refined and perfected apparatus of this 
kind devised by Pachon, shown in one of the accom- 
panying illustrations, permits of the study of the effect 
of various solutions on the heart of a warm blooded 
animal. The heart is electrically stimulated and per- 
forms its functions as though in the body. The solu- 
tions are passed through the heart as is the blood 
when the heart is performing its offices in the living 
animal. 

In this apparatus the arrangement of the two pres- 
sure tanks is particularly ingenious. The pulleys per- 
mit them to be raised and lowered as necessity demands 
and the connection of an air pipe from one tank to the 
other as well as the pipe through which the solution 
flows insures a practically uniform pressure 

An even temperature is maintained by heating the 
bath in the tank by means of gas burners which are 
directly beneath the bath chamber. The use of three 
jars in the bath chamber aliows experimentation with 
as many solutions. 

The manometer indicates the blood pressure. The 
apparatus to the extreme left records the heart beats 
with an ink pen on plain paper which surrounds the 
roll. 

The electric battery with bell is connected with the 
electric thermostat and rings a bell if the temperature 
rises above or falls below a certain point. As an insur- 
ance against temperature changes the bath tank is built 
with two walls having an air space between them. 

While there have been a number of clever mechanisms 
constructed during the past generation to promote the 
study of the vascular mechanism this one has been 
thought out with greater attention to detail than any 
hitherto known, and the result in control of pressure 
and temperature leaves little to be desired. 

By gradually improving their methods physiologists 
have obtained the same result with isolated hearts of 
rabbits, dogs and other mammals, maintaining their 
functional activity for many hours. 

This method has produced important practical results. 
It permits us to study the properties of the active car- 
diac muscle, which are very different from those: of 
other muscles. 

For example, the contraction of a skeletal muscle is 


proportional to the stimulus which evokes it, but the 
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cardiac muscle contracts to its maximum extent or pot 
at all. The method also facilitates the study of the 
factors that influence the heart's contractions (temper 
ature, physical and chemical agents, ete.). By varying 
the composition of the irrigating serum different curves 
are obtained which indicate differences in the force, 
frequency and form of the contractions. This method 
is very valuable for the study of the effects of medicines 
upon the heart because, in the isolated heart, these 
effects are not masked by other physiological reactions, 
as they often are in the living subject. 
the addition of a trace of chloroform to the irrigating 


For example 


serum stops the beating of the isolated heart instantly, 
and often permanently. This proves that chloroferm is 
a heart-poison and explains the fatalities that occur in 
anesthesia produced by chloroform. Small doses of 
caffeine, on the contrary, augment the frequency and 
amplitude of the beats of the isolated heart, and digita 
line increases the energy of its contractions. 

These experiments are most successful when they are 
practised upon the isolated heart soon after its removai 
from the body, but they can be performed hours or 
even days after its excision. A dog's heart has been 
revived after four days, a rabbit's heart after five days. 
a tortdise’s heart after eight days of isolation. 

Can the same miracle be wrought upon the human 
heart? The heart of a beheaded criminal has been 
observed to beat spontaneously twenty-five minutes after 
decapitation, and it has been found possible toe restore 
the heart’s beating, by massage, forty minutes after 
it had stopped. 

Improvements in the artificial circulation may enabie 
us to revive the heart of a man as well as that of a dog. 

The heart is not the only tissue that survives removal 
from the body. The muscles of the frog and the tortoise 
are able to contract ten days after excision; fragments 
of intestine have been kept alive a week; segments of 
arteries retain their contractility twenty days; and 
spontaneous movements of the eyes and face of a be 
headed criminal have been observed ten minutes afte: 
decapitation. 
the very probable assumption that the survival of or 


When we collate these facts, and make 


gans and tissues will be prolonzed when we shall have 
learned more of the physical and chemical conditions 


(Concluded on puge 636.) 
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Diagram of the Einthoven string galvanometer. 


Recording the contraction of a frog’s heart. 


Einthoven galvanometer recording heart currents. 


























B. Pachon’s apparatus for irrigating the isolated heart with artificial serum. 


{, electric thermostat; R, gas thermostat; B, three-way connection; C, excised heart; V, 
manometer; S, battery, controlled by thermostat, rings bell on change of temperature; PF, F* 


even temperature; M, 
presgure tanks; e, apparatus for recording heart action. 


bath to keep solutions at 


The traction cardiograph. 


L, adjustable support for the operating table; K, support for 
recording devices. Cornection with a frog's heart nu ra 


over the pulley P and attached at C to a siphon re 
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Are Plants Cruel? 


Brutal Injuries Inflicted on Insects and Animals 


By S. Leonard Bastin 


upplement their supply om First of all let us consider the case of the Dar- 

the schemes the un lingtonia, a plant which usually catches winged insects. 

know that ctim le und ro the torture of a The flies are lured by honey secretions to enter the 
needful to captur ng dea \ ly . insect killed at hooded process at the top of the pitcher-like leaf. This 











the Geum rhe fruit this plant have small hooks on the 
ome attached to these and not escape. The capture of the flies 
I of no value to the pl 2. The fruit of the grapple plant 
; fruit of the th African grapple plant on a dog's foot. 
It ‘ y " » remove The Darlingtonia , This is covered with transparent patches 
which the ptured fii mistake for openings. ‘ y beat thems« o de vain endeavors 5. The terrible spines of a West Indian cactus. The smaller ones catch hold of 
the flesh and ar ‘ ficult to pull out ; e fruit of the Sout ‘ " 1 ia has " is hooks w h are many inches in length. These plunge into the flesh of animals 
The te t mouth of the pitet > side-saddle plant point downwar« 1 e unhappy insect, trying to escape from the pitcher, is thrust into the yawning pit below 
the tt t hairs (enlarg the little bu of poison at s he effect of some tropi nettle stings will last for days. 9. A cactus with minute barbs 
vosely a , a : come away and are likely to cause blistering wounds 10. The Venus. fly*trap will not infrequently capture 
1in endeavors to escape 11. Darlingtonia Californica This plant tempts flies to enter its curious hood. 
t f Sarracenia is covered with hairs which makes escape impossible for the unfortunate insect. 
tongue of the animal and inflicts terrible injuries. 


rhe cruelty of plants. 
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they do by means of an opening on the underside, 
The whole of the upper portion of the hood is covered 
with transparent patches like so many windows. Now 
when the fly wishes to leave he naturally flies upward 
toward the light which streams down through these 
The real opening is hidden in the shade of 
the under part, and passes unnoticed. Thus the flies 
simply beat themselves to death, in a vain endeavor to 
This proceed- 


windows. 


escape through the transparent places. 
ing may extend over hours, but it always has one end- 
ing. The fly falls exhausted into the fluid at the bottom 
of the pitcher, and is drowned. 

Very much the same thing happens in the case of 
the Side Saddle plant (Sarracenia). Here the insect is 
lured into the interior of the pitcher, but the exit at 
the mouth is barred by numerous sharp bristles which 
all point downward. It is almost impossible to crawl 
up against these processes and, after many futile at- 
tempts, the small beetle falls back into the horrible 
pit beneath. 

Many flies meet with peculiarly brutal deaths in con- 
In an accompanying 
Here the 
victim was a large blue bottle fly, too big a specimen 
The insect was captured by its 


nection with the Venus fly trap. 
photograph is suown a capture by this plant. 


for the leaf to inclose. 
legs and held fast; meanwhile it beat its life away in 
vain endeavors to escape. An even more: singular case 
was that to be observed in the fruiting head .of the 
Here the fruits hooks, and the 


legs of flies are entangled 


Geum. have. small 
in the processes. 
not escape, and so must die 
miserably. The happening 
is, of course, a pure acci- 
dent, and the flies are of 
no value to the plan 

The manner in which the 
dispersal of seeds is se 
cured often involves hap- 
penings of a peculiarly 
In the first 
place let us take the case of 
the fruit of the Martynia, 
plant. 


brutal nature. 


a South American 
Here the capsule is armed 
with terrific hooks, some- 
times as much as 5 or 6 
inches in length. 


curved in such a way that 


These are 


they seize hold of passing 
animals, and plunge deep- 
ly into the flesh. 
that bullocks are often 
driven half frantic with the 


It is said 


pain produced by the cruel 
hooks. Frequently the most 
dreadful wounds are the 
outcome of the presence of 
the Martynia 
the unhappy creature may 


fruits, and 


not be able to get rid of 
its burden for several 
weeks. Of course the final 
result is that the seeds of 
the pliant receive a 
wide distribution, but a 


very 


large amount of neediess 
suffering seems to be in- 
volved. 

Even more astonishing is 
the case of the Grapple 
fruit of South Africa (Harpagophyton). 
is of a low growing habit, and bears huge fruits, which 


This species 


adorned with the most formidable barbed 
The fruit secures its dispersion in the fol- 


are freely 
appendages. 
lowing manner. In its position on the ground it is 
liable to be trodden on by sheep, deer, etc. At once, 
of course, the hooks catch hold and these penetrate into 
the tender places of the foot, between the horny por- 
tions. The unhappy animals limp about, and it may 
well be weeks before the dreadful burden can be thrown 
aside. During this time the most dreadful wounds 
are produced, and as well the creature is very likely to 
fall a victim to some beast of prey. In this connection 
a very singular happening sometimes occurs which is 
well authenticated. A lion captures an antelope with 
a grapple fruit on its foot. When making his meal, 
the lion gets the hooked capsule in his jaws, and the 
barbs speedily become entangled in the mouth parts. 
The more the lion fidgets, the less likely is he to get 
rid of the encumbrance, but owing to the pain and 
annoyance the beast cannot leave his mouth alone. So 
the miserable business goes forward. Days pass and 
the lion is quite unable to eat and as a consequence 
becomes weak and helpless. So the king of beasts 
dies, killed by the fruit of the Grapple plant. 

It is of course recognized that plants must take cer- 
tain means to protect themselves against the attacks of 
Some of the measures which have been adopt- 
Take the case of the com- 


animals. 
ed are positively vindictive. 


They can A set of transmitters in operation 
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mon Stinging Nettle. Here the plant is covered with 
minute hairs which penetrate the skin, and at the same 
time inject an irritant poison, the effect of which lasts 
for hours. Some of the tropical nettles are much more 
terrible. The following is an account taken from the 
Himalayan Journals of Sir Joseph Hooker, in which 
an Indian nettle is described. “This plant, called 
‘mealum-ma,’ attaits fifteen feet in height; it has 
broad glossy leaves, and though apparently without 
stings, is held:in so great dread that I had difficulty 
in getting men to:help cut it down.” No wonder the 
plant is avoided, for if. a; person is stung by the micro- 
scopic hairs the-results’are appalling. The pain is at 
first comparatively slight,’ but after a few hours the 
affected’ part feels as if it were being rubbed with 
a hot iron. Later the most distressing symptoms arise 
in other parts of the body, which not uncommonly in- 
volve the contraction of the muscles of the jaw, and 
other inditations which are similar to those to be ob- 
served in a case of jlockjaw. In one instance it was 
nine days before the unhappy individual was free from 
pain and-discomfort; In such a case as this it would 
seem that a huge amount of unnecessary sufferings is 
involved. It is possible to protect a plant from attack, 
as can be seen'in many cases, without adopting such 
brutal methods, 

Self defefse has been carried to a fixe art among 
desert plants, especially in the case of the Cacti. A 
formidable array of sharp spines is of course an admir- 


Ee < hp 
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The shooting ranges at Spandau. " The mechanism of 


Electric remote gages for shooting ranges. 


able means of preventing an attack from animals, but 
many species have carried the matter a good deal 
further than this. Here the idea seems to be not so 
much to repel the attack, as to do as much damage to 
the enemy as possible. In this way an enormous amount 
of suffering is caused. Some kinds of Prickly Pear 
(Opuntia) have minute barbs on their spines and, if 
any animal should attempt to attack the plant, er even 
brush up against it, the spines hold on firmly when 
driven into the flesh. They are very loosely attached 
to the plant, so that the unhappy creature takes away 
a large number of spines when he withdraws. These 
remain to produce festering wounds, and in this way 
bring about a large amount of pain. Another kind of 
Cactus has singular hooked spines as well as those of 
a more ordinary nature. On this account the species 
is called the “Wait-a-Bit” plant. Whether it should be 
the clothes of some passer-by or the tongue of an un- 
fortunate animal the hook holds on, meanwhile the 
sharp straight spines de deadly work. The tearing 
away process, if the hook should be buried in flesh, is, 
as can be imagined, a most painful proceeding. 

The instances given above are only a few out of a 
very large number, which might be brought forward to 
show that in many ways plants are guilty of great 
cruelty. One cannot get away from the idea that most 
of the suffering involved appears to be quite unneces- 
sary, for there are plenty of instances to show that 
the same ends can be achieved in less painful ways. 


Receivers installed beside the marksmen. 
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Electric Remote Gages for Shooting Ranges 
By Our Berlin Correspondent 

Weeew nating have occasionally been made to employ 
I Lelectrical apparatus in shooting ranges for signal 
ing the number of the ring hit at each shot, but the 
arrangements so far devised are of a rather rudimen- 
tary description, and could only be used in conjunc 
tion with the usual mechanical gages. 

The Marksmen’s Society at Spandau, near Berlin, ha 
taken a decisive step in this -direction, by having al! 
its shooting ranges fitted with electric remote gages 
of a new system which offers a number of novel fea 
tures. 

The society owns extensive shooting grounds, com 
prising three 300-meter, twelve 175-meter, two 100-meter 


or 


ranges, and one 35-meter range. Each range is fitted 
with a transmitter and receiver, serving te signal the 
number of the ring hit each time. Each of these 
apparatus, connected together by electric cables, com 
prises a scale, the twenty-three divisions of which bear 
the inscriptions 0, 1, 2, 3... 20, “Telephone,” and 
“Stop.” The transmitter is installed to the left of 
the target, between the guide bars of two contiguous 
targets, there being no need for providing any special 
room for it, as in connection with previous instaliations. 
The receiver is arranged, in the shooting range, to the 
left of the marksman, and is readily read and checked 
by the latter, as well as by the secretary seated immedi 


ately behind him. Wach 
transmitter and receiver 
comprises an index fitted 


with a handie, which is 
readily adjusted by hand, 
the index and handle of 
the transmitter being con- 
nected, in the interior of 
the casing, with an adjust 
ing arrangement resem 
bling a small electric mo 
tor, which insures perfect 
agreement in the readings 
of the two apparatus, The 
index of the receiver ts 
shifted by a simiiar system, 
and being protected by a 
glass plate, cannot be inter 
fered with by the marks- 
man. 

With each new reading, 
marksmen are advised by 
a short acoustic signa! giv- 
en by an electric buzzer, at 
the transmitter and receiv 
er, which is readily distin 
guished from the bell sig 
nals employed for other 
uses. At the marksmen's 
post and on the desk of the 
secretary seated behind 
him, there are push buttons 
actuating simultaneously 
the buzzers of the trans 
mitter and receiver, which 
are distinguished by their 
different fimbre. 

The installation further 
comprises a telephone 
plant. Watertight tele- 
phones, arranged in the 
passageway of each range, 


transmitter 


are connected up to an indicator switchboard installed 
in a special cabin, whence each telephone is readily 
In order to get a connection with his marks- 
with the operation cf the 


called. 
man, the man intrusted 
transmitter has only to adjust the index of the letter 
thus causing the receiver 


, 


to the division ‘Telephone,’ 
index to take up immediately the same position and 
advising the marksman that he is wanted on the tele 
phone. The telephone plant has been designed on the 
central battery system, the battery being installed so 
as to be sheltered from atmospheric influences; the 
telephone apparatus are joined together by means of 
armored cables. 

The installation above described works as follows 

After taking up his post in the shooting range and 
firing his shot, the marksman presses down the push 
button on his left, thus actuating the buzzers of his 
receiver and transmitter and arousing the attention 
of the operator. The latter looks for the mark left on 
the target by the shot just fired, pointing out with a 
small rod, the section in which the mark is bound (top, 
bottom, right, or left). Having then taken down the 
target, he adjusts the transmitter index to the number 
of the rings hit by the marksman. While he is shifting 
this index, the electric buzzers of the transmitter and 
receiver are sounded simultaneously, and the receiver 
index takes up the same position as that of the trans- 
mitter. The operator finally pastes some paper on the 

(Concluded on page 639.) 
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The Heavens in July 
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A Hundred and Twenty Thousand Years Hence the Tides Will Have Lengthened Our Day by One Second 


N last month irticle we considered the singular 
! ecular a it of the moon's motion—that 
er low. but steady hortening of the month whose 
effect TOL immistakably upon comparison of the 
recorded observations of classical antiquity with the re 
its of modern investigatior We may now pend a 
few moments in considering the causes of thi phe 
I n al 

For more tha 1 century ifter its discovery b 
lia t remained entirely mysterious. The first light 
throw! mon it ume from the keen mathematical in 
ight f tha student of the celestial motions 


Ever since Newt had discovered the iw of gravi 
tation. the difficult question of the manner in which 
the combined attraction of the Sun and Earth would 


Moon to n e had served to sharpen the wits 


cause the 


of the keenest mathematicians Newton himself had 

hown how the Sun. by attracting the Earth and Moon 
different directions and with different intensity 

(aceording to their varying distance and directions 

from him) sometimes produced a_ tend 

eney for the two bodies to separate, and 

mmetime drew them together These 


forees, though at most amount 
than one per cent of the 


Moon, cause 


to little more 
Earth's attraction for the 


in its orbit A simple calcu 


le shows that, though the Sur influ 

‘ e often acts to reinforce the Earth's 
ittraction on the Moon for three or four 
days at a time, it acts longer and more 
in the opposite direction, so 


powerfully 
that, on the average, through months and 


ittraction is diminished 





years the « 
ihe smaller this attraction, the longer will 


be the time which a satellite at a given 


distance will require to complete a revolu 


tion: so that the month is actually longer 


‘3 minutes than would otherwis« 


Le the cume . 


Now the Sun's disturbing action upon 


average distance 


the Moon depend on its 


the Earth If the Earth's orbit 


were always of the same 


" this average distance 


‘lable. and so would be the 


month But the attraction 





auses slow changes in the 


orbit, and Laplace showed that, 


Larth’s 


though these changes are at present of 
uch a nature that the average distance of 
the Earti 


creasing—not the average of the greatest 


from the Sun is very slowly in 


ind least distances reached during the 
vear (this remains constant) but the aver 
ige of all the 
days of the year 


Hence 


the length of the menth is slowly 


distances on the individual 


the Sun’s action in increasing 
diminishing, and the 
month is getting a little shorter, century by century, so 
that the 


lated without consideration of this fact 


Moon slowly forges ahead of her position calcu 


The computation of the exact amount of this change 
cate, but the results of Newcomb and 
that it Moon 


seconds of are at the end of a century 


ix extremely intr 


Brown show conclusively would set the 


thead by 6.1 


or, in other words, would shorten the month by one 


second of time in 6,000 years 
It is worth remarking that this change will not go on 
forever. The decrease of the eccentricity of the Earth's 
orbit, in which it finds its origin, wil! come to an end 


about 25,000 years hence, and be followed by an in 


crease, #0 that the month will shurten for these 25,000 
years and then grow longer again 
But we are not yet at the bottom of the matter, for 
the observed rate of change in the month is one second 
about 70 per cent greater than that cal 
that the calcu 


both substantially 


in 3.400 years 


enlated above There can be no doubt 


lations and observations are correct, 





and it therefore appears that there must be at least 
two different causes simultaneously acting to account 
for the observed change 


Fortunately, another cause is known to exist, namely 
the friction of the tides Moon in the 
and even tn the solid mass of the Earth. Any 


tide mill has had 


raised by the 
oceans 
one who has seen an old-cashioned 
visible evidence that the rise and fall of the tides dissi 
pates energy—providing power which, if properly direct 


ed, can be used to perform useful work, but otherwise 


is “wasted” in stirring up and heating the tidal currents 





By Henry Norris Russell, Ph.D. 


Now this energy must come from somewhere. It is 
that 
which the tides can tap is that of the Earth's rotation: 
for if the Earth kept always the same face toward the 
Moon 
now, it would always be high tide (so far as the tides 


easy to see the only possible reservoir of energy 


and everything else in nature was the same as 


raised by the Moon were concerned) in the same place, 
there would be no rise and fall of the water on the coast, 
and no loss of energy by fric_ion 

Hence we see that the tides must act on the rotating 
harth very much as a brake acts on a rotating wheel, 
rotation slowly to be 


of rota- 


diminishing its rate of very 


re, but steadily, and converting the energy 


tion into heat at the points where the brake is applied 


(i. e., in this case, where the tidal currents run). 


In the course of ages, therefore, as the earth rotates 


If the 


more slowly, each day must get a little longer. 


Sun, Moon and planets keep on moving in reality at 
their original rates, they will go slightly farther in 


each of the new days than they would have done in 


must gradually get ahead of our 


the old ones, and s« 


uo d 


> 


At 9 o'clock 
At 8% o'clock: 





At 8 o'clock : 


At 9% o'clock: July 30 


NIGHT SKY: JULY AND AUGUST 


reckoning, because the Earth, whose rotation we use to 
et our clocks by, is itself like a clock which is gradually 
running slower and slower. 

In the case of the Moon, the situation is somewhat 
complicated by the fact that 
the other end of the brake 
invisible, but bonds of mutual 
Obviously, in the case of a flywheel, when the brake was 


(so to speak) she holds 
the connections being the 
very real, gravitation. 
ciamped on its axle, it would be necessary to tie down 
the end of the brake lever to prevent its flying around 
with the axle and wheel. A corresponding force will 
ict on the Moon, urging it forward in the direction of 
its motion. Calculation shows that the principal effect 
of this force will be to make the Moon’s orbit 
so that she will slowly recede from the Earth. 


grow 
larger, 
In this larger orbit she will take longer to complete a 
revolution than in her original orbit, so that the tidal 
action tends in this way to increase the length of the 
month measured by a perfect timepiece. Computation 
that, this effect 
is more than compensated by the slowing of the Earth’s 


shows under the existing conditions, 
rotation, so that, measured by our terrestrially adjusted 
clocks, the Moon will seem to run fast by almost the 
same amount by which she really goes slow. 

To account for the outstanding secular acceleration 
of the Moon, remaining after allowance has been made 
for the gravitational action explained above, it is, there- 
fore, that tidal friction is 
slowing the Earth’s rotation to such an extent that the 
longer at the end of 


only necessary to assume 


day becomes one second some 
120,000 years. 


The similar secular acceleration of the Sun, recently 


discovered, indicates : more rapid change, amounting 


t 
25,000 years. 


» a lengthening of the day by one second in about 
The 


remains as a problem for investigators of this difficult 


reconciliation of these two values 


subject—some idea of whose complexity can perhaps 
be gained from the foregoing account, which deals with 
only its very simplest phases. 

The Heavens. 

The brilliant region of Scorpio and Sagittarius is now 
full south, and visible at its best. Above this, on the 
right, is the extensive area of Ophiuchus and Serpens, 
to the left of 
Cupricornus, with the pretty naked-eye pair which bears 
the Greek letter Alpha. Beta 


is also double, having a companion 


which is Aquila. Below this again is 


below, 
field- 


Capricorni, just 
visible in a 
glass 

just risen, and 
Andromeda is also 


The great square of Pegasus has 
stands upon one corner in the east. 
horizon. 


above her, and Cygnus and Lyra are high 


low, on the northeastern Cassiopeia and 
Cepheus are 
the latter almost overhead. 

Draco and Ursa Minor are in the north, 
and Ursa Major in the northwest. The 


brightest star in the western sky is Arc- 


in the east 


turus. Spica is below him on the right, 


eud Corona and Hercules are above, on 
the line toward Lyra. 
The Planets. 

Mercury is a morning star this month, 
being at his greatest elongation on the 
ISth. At 
A. M. and 


He is in the western part of Gemini, and 


this time he rises about 3:30 


is easily visible before dawn. 
Saturn is close by, the two planets being 
in conjunction :nd only 1 degree apart, on 
the 22nd. 

Venus, too, is a morning star, about 5 
degrees lower in the sky than the other 
two and rises about 20 minutes later. She 
is very much brighter than Mercury, which 
slightly exceeds Saturn in brillianey. 
Mars is a morning star, too, but is in 
Taurus, much farther west, and rises at 
1:30 A. M. in the middle of the 


Jupiter is in Pisces, close to the 


about 
reonth 
vernal equinox—the departure point from 
which celestial longitudes and right ascen- 
sions are measured—and rises at about 
10:30 P. M. in the middle of the month 
Saturn is a morning star, practically in- 
visible in the early part of the month, but 
easily to be seen at its close. 
) 


in Capricornus, about 2 de- 
fourth 


Uranus is 
northeast of the 
star Theta Capricorni, and comes to the 
meridian about 2:30 A. M. at the begin 
ning of the month, and 12:30 A. M. at its 


Aug. 7 
Aug. 14 
Aug. 22 


magnitude 


frees 


ciose. 
Neptune is in conjunction with the Sun 
on the 23rd, and is invisible this month. 

The Moon is in her last quarter at 1 A. M. on the 
ith, new at 5 A. M. on the 12th, in her first quarter at 
4 P. M. on the 19th, and full at 7 A. M. on the 26th 
She is nearest us on the 24th, and farthest away on the 
Sth. In her circuit of the heavens she comes into con- 
junction with Jupiter on the 3rd, Mars on the 8th, 
Venus and Mercury on the 10th, Saturn on the 11th, 
Neptune on the 15th, Uranus on the 27th, and Jupiter 
again on the 30th. 

On July 5th the Earth reaches its greatest distance 
from the Sun, 94,400,000 miles; but, since the hemis- 
phere on which we live is tipped toward the Sun, we 
get about the hottest days of the year. 

The Delavan 
nounced last month, turns out to be a new return of 


comet whose discovery by was an- 
Tempel’s periodic comet, whose period is five years and 
two months. This comet, first discovered in 1873, has 
not been seen since 1904, as at its return in 1910 it was 
unfavorably placed. It will remain visible in the morn- 
ing sky for some little time, but will decrease in bright- 
ness and soon become inconspicuous telescopically. 


Princeton University Observatory. 


A Patent for Second Hand or Used Material in Tire. 
—Orwin M. Thomas of Oakland, California, has secured 
patent No. 1,138,911 for a tire protector in which he pro- 
vides between the outer casing of the tire and the inner 
tube a removably seated annular lining which he defines 
as ‘‘consisting of the continuous service-stretched fabric 
portion of a used outer casing’? and described as free 
from stretching because of its previous use. 
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Of Interest to Farmers. 

EGG CARRIER M. Barrow, 119 Wooster 
St.. New York, N. ¥. The object of the pres 
ent invention is the provision of a new and} 
improved egg carrier arranged to permit the| 
safe shipping of eggs by parcel post, express 
companies or othes means of transportation. 
The egg carrier can be cheaply manufactured. | 

| 
Hardware and Tools. 

SELF LOCKING HINGE.—C. Diener, 1421| 
Myrtle Ave., Brooklyn, N. Y N. ¥ In this 
hinge spring means are provided to hold the} 
leaves of the hinge in different relative posi 
tions immovable with respect to each other, | 
the sleeves or knuckles of the hinge plates or} 
leaves being designed to co-operate with each 
other or with spring-actuated means in order| 
to hold the leaves of the hinge in certain rela 
tive angular positions or closed as desired 

SINGLE ACTING JAMB HINGE.—O. Kat 
ZENBERGER, 215 W. Huron St., Chicago, Hl.| 
This invention relates to improvements in 
hinges and particularly to what are known as 
jamb hinges, and has for an object to provide} 
a structure which may be adjusted so as to 
eause the door to swing shut or to cause the} 


door to swing open 
Heating and Lighting. 
GAS BURNER AND AUTOMATIC 
THEREFOR.—J. E. Jarostrorrr, 1: 
St., Jamaica, L. I1., New York, N. Y 
vention relates to an improved 
cut-off therefor designed 
cut off the flow of gas 
from any cause becomes exting 
usual cut-off 
to the 
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bject here 
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Heusehold Utilities. 
MATTRESS.—NAnNNIE V 
ville One of the principal 
invention to provide mattress 
I to ili the handling 
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x ms 
rtible bed 
permit the 
tended position to form 
folded to provide 
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and maintain 
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user to swing the 


a double 


ve and divan 
sections 
bed or 
position a divan 
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vice versa very little physic 
ertion 

BOTTLE AND 
BECHER, Copiague 
lates particularly to 
and the like, and the 
structure which may 
removed It 
bottle or jar with plurality 
tions acting threads for 
acting with the threads on the 

CRULLER UTTER A VERSTRAET 
North Ave., Rochelle, N. Y The 
ment relates hand-operated and 
bakers and its object is to } 
cruller cutter arranged to permit the 
quickly and accurately cut plural 
blanks from a sheet of 


any waste of dough. 
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Day, Davies and Hunt, 321 High Hol 
Loudon, W.C., England. The invention 
provides a container for mixing the stuff which 
may adapted to automatically eliminate or 
separate pieces of metal or other heavy objects 
the stuff, beating engine comprising one 
more beater rolls, and arranged approxi 
mately on a level with the container so that 
the stuff gravitates through the beating en 
gine, a regulable chute or gate connecting the 
beating engine with the container, and means 
for returning the stuff from the beating 
gine to the container. 

PHOTOGRAPHIC ROLL 
BARRIER, 2227 E. 3rd Ave., 
here is to provide device which 
attached to a camera box, and which is de 
signed to hold films with means for pressing 
the films out flat when exposure is made and 
for releasing them and permitting their ready 
shifting from one portion of 
other. 
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GLASS CUTTING 
4 Washington Ave., 


MACHINE.—H. Fatvey 
Parkville, Brooklyn, N. Y., 
N. Y¥Y. This invention relates to glass cutting 
devices, and particularly to a device for quickly 
plate of any size, and provides 
an arrangement which will adapt itself to plate 


glass 








1H} 





| glass of different thicknesses, and also glass} 
‘Bi oe ean i 
2 | ——— 7 + eae 
4 | \, | | 
| | 
sf) | | 
i | \ | | | 
ai, ‘ \, | 
4 7 \ | | 
a} ~ | 
1; ~ | 
| fi | 
ol WW 1! 
| 
2 
— 


main | 
*h 
birds 
s low 
upon 
r sup 
com 
all 


are 


yut 


Mill 
of the 


having 


of the 


process of shaking up and 


1 han 
erving 
ess in 
OR 
~oklyn, 


to 


into ex 


} 


| glass, 

















GLASS CUTTING MACHINE, 


which may not be perfectly flat. It provides 
a device with a supporting platform for plate) 
and means movable in two directions) 


across the support s0 as to cut plate glass ar-| 


| ranged thereon in two directions and thereby} 


The improvement provides a con 
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Machines and Mechanical Devices. 


UNIVERSAL STONE WORKING MAG 


“HINE. 


40) 


the | 





©. Bauer, 35 Bay 32nd St., Brooklyn, N. Y., 
N. Y. The invention refers particularly to | 
such machines as are employed in stone cut 
ting or grinding. The invention provides an 


an ordinary 
the grinding 
simultaneously 
arms of the ms 


attachment for 
chine whereby wheel may 
justed verticaliy 
adjustments of the 
POWER ROCK DRILL. 
logg, Idaho. 
the hammer type which especially 
for drilling holes in the sides of the 
mine, and which is arranged to reduce 
tions to minimum, thus allowing easy ha 
of the machine without undue fatigue < 
part of the operator and to 
usage 
RESILIENT 
F. Dickey, Somerset, In 
invention has refe to 
has particular reference to 
for cushioning the driving action upor 
gearing to relieve the 
unnecessary shocks, 
of the parts. 
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GEARING.— 


patent 
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means 


2 such 


mechanism from 
jars or offensive clattering 


PULP 
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produce a perfectly square product. 


ADVERTISING DEVICE.—J. B. Furser,| 
care of J. L. Hughes, 15 Clinton St., Newark, | 
J. The invention involves the use of a| 


manikin representing a half figure, with mov-| 
able members, such as a leg and an arm, the 
manikin having concealed support and a mir-| 
ror being so associated with the manikin that| 
the latter and its reflection will present a com-| 














, 


ADVERTISING DEVICE. 


plete figure. Illusive effects are produced with 
respect to the apparently unsupported manikin 
and the movements imparted to the leg or arm 
thereof, the illusion being produced through the 
medium of the mirror and motor-driven actuat- 
ing devices at the back of the mirror. The de- 
vice is for display in a store window. 


Prime Movers and Their Accessories. 


CARBURETER.—H. W. ALuLen, P. O. Box 
“R,” Coalinga, Cal. This inventor provides a 
device wherein dampers are arranged between | 


outlet of the carbureter for} 
of the fuel and the air| 


the inlet and the 
controlling the passage 
therethrough, and wherein a vaive is provided 


| for controlling the supply of fuel and wherein 


usual | 





a controlling shaft is provided connected to the 
dampers and to the valve, for simultaneously | 
operating both valve and damper. 


Rallways and Their Accessories. 


* SEAL.—R. A. Epcar. Address J. C. Hadley, 
202 South Lincoln St., Chanute, Kan. The 


in sealing cars and arranged to 
the ordinary securing hasp and/| 


seal is for use 


be used with 











SEAL FOR CARS, 


staple and to be passed through the staple out-| 
side of the hasp, and then bent and folded) 
upon itself in such manner that it cannot be | 
detached without breaking the same, and thus/| 


| such 


| work, without 
| the 


| FIELD, 


|} ten cents 


}i*is paper. 


| clalized, technical, or scientific knowledge re- 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 


AMERICAN 


indicating clearly to all concerned that it has| 


rears 


635 


LEGAL NOTICES 








been tampered with. The invention is an im 
provement on Mr. Edgar's prior Patent No. 
933,700. 

TROLLEY POLE.—J. De Anoetis, 40 W 
5th St., Mount Vernon, N. Y. This invention 
relates to trolley poles for electric railway cars 
or the like, and has particular reference to 
means for facilitating the engagement between 














TROLLEY 


POLE. 


the trolley and the overhead wire and also 


means of an improved nature to prevent dam 
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INVENTORS are invited to communicate with 
Munn & Co., 233 Broadway, New York, o 
625 F Street, Washington, D. C., in regard w 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as w the probable patentability 
of an invention will be readily given to any inventor 
furnishing us with a model or sketch and a brief de 
scription of the device in question. Al! communications 


are strictly confidential. Our Hand-Book on Patenw 


will be sent free on request 


Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 


All_patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 233 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 








age to the pole or any other mechanism in the 
event of the trolley leaving the wire while in 
use, 





Pertaining to Vehicles. 
NON-BLINDING DEVICE.—RE. 
145 Sherman Ave., Jersey City, N. 
vice is adapted to applied to high power 
headlights for automobiles and the like, the 
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device being preferably, although not neces 
sarily, in the nature of an attachment applied 
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NON-BLINDING DEVICE. 


c 
to the glass of the lamp for the purpose of so . 


influencing the rays that they will practically 
all be directed on the road or street surface with 
out producing any blinding effect upon pedes 
trians or occupants of other vehicles, since the | 
rays of light are directed forwardly in a line | 

| 

| 








below the ordinary level of sight. 


OPERATING DEVICE FOR MOVABLE 
HEADLIGHTS.—M. Grimorp. Address 8. J. 
McKINNON, 1114 Williard St., Ann Arbor, 


Mich. 
trol, 
rod 


The invention provides a headlight con-| 
including a connection between the reach 
and the lights, this connection being of | 
flexible nature to allow vertical | 
of the rod relatively to the lights) 
movements of the vehicle in its road} 
resulting in any movement of| 
headlights, thus insuring a steady and un-| 
flickering light. 


a as 
movement 


due to the 


Designs. 
FOR A DOLL 
2905 Avenue F, Brooklyn, 
ornamental design represents 
standing posture, with arms 
startled expression of face. | 
DESIGN FOR FABRIC,.—-Soruie L. Crown 
eare of E. F. Tirume & Son, 251 4th 
Ave., New York, N. Y. In this ornamental de 
sign for fabric, the attractive feature 
of an extremely original representation of pat 
terns of irregular and sinuous form. 


T. H. Hinpie, Jr., | 
xy. & Ft. Te 

an infant in 
extended and a 


DESIGN 


consists 


Nore.—Copies of any of these patents will 
be furnished by the Scientiric AMERICAN for 
each. Please state the name of the 
patentee, title of the invention, and date of 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


irrespective of the complex nature 
or of the spe- 


applications, 
of the subject matter involved, 


and trade-mark applications filed in al! coun- 
tries foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
233 Broadway, 
New York, N. Y. 
Branch Office: 
625 F Street, N. W., 
Washington, D. C. 
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FOR SALE 
THE WELLINGTON Visible Typewriter at $60 


sash, complete with metal traveling case is the ma- 
shine for the mechanic or inventor. 


Write for list or 


all. The Williams Mfg.Ce ,309 Broadway, New York 


PATENTS FOR SALE 


SASH LOCK. Self-acting. Patented 1907. 
ical, perfect substitute for sash weights or ‘window 
ticks."" Millions needed. Nothing like it; there- 
ore no competition. will ooh © 8. Pat cheap Sample 


A prac- 


6 cents. Circular free. G. G. Adamson, Crider, Ky 
A GRAND OPPORTUNITY—WIiI sell patent 
No. 1,095,668, table equilibrizer. Self-leveling and 


board regardless of 


vecially adapted for use on shi 
isbee, Arizona 


ship's position. D. A. Penedo, B 


NEW IMPROVED three ton safety first ratiroad 
evel board; it saves time, trouble and mistakes 
of it. Call or write 
Box 23, Antoine, Ark 
BALL,” Patent No. 1,050,141 
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Most interesting puzzle in all puzzledom, also orna« 


nental. Aneye taker—-a self seller. For further par 


ticulars address Box 35, Newmarket, N. H 


INQUIRIES _ 


Dba No. 9449. Wanted the name and address 
of a manufacturer who is prepared to build a new 
e stationary engine with or without 





ucer. 


Inquiry No. 9450. Wanted the name and address 
of a manufacturer who can build a light simple mo- 
or for light automobiles and for portable farm work 
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Why Weld??? 


When you can do better work in one-fourth the time—at 
one-fourth the price by using the latest great diseovery 

Does away with 
welding. No oxiii- 
zation. No flux 
necessary. Runs at 
extremely low tem- 
perature. Easily 
applied. Gasoline 
torch only thing 
needed. Twice the strength of aluminum and much 
harder—never breaks at soldered point. Convince 
Yourself by Trying It. Price 4.00 per Ib., net cash. 
Tested and used already by Locomobile, Packard, Stan- 
ley, Pierce Arrow, Brewster, Demarest, Studebaker 
Simplex and many other companies 

Sample stick ('4 pound) $1.75 oy ee 
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Scientific American Reference Book 


Compiled and edited by Albert A. Hopkins and 
A. Russell Bond. 5%4x8 inches. Cloth 
597 pages. {000illustrations. $1.50. 

A handy, compact, reliable and uptodate volume for every- 
day reference, contaming a remarkable acer tion st facts, 
statistics and readable information alon ustrial, com- 
mercial, scientific and mechanical lines —— to every- 
one. If information regarding anything of present day in- 
terest is wanted, it is almost certain to befoundin this volume. 
MUNN & CO., Inc. 
Woolworth Building New York, N. Y. 


| Aeronautic Lessons of the European 
War 


(Concluded from page 627.) 
| course of events has also shown that, after 
‘ali, the “despised” German aeroplanes and 
| dirigibles left little to be desired in this 
| direction. It seems a foregone conclusion 
|that the war will to a of | 
notions about types of craft and of arma-| 








lead revision 


ment and to practising aerial attack and 
tactics in peace time as now destroyers 
fight sham battles. The Germans hardly 


ever dreamed of practising maneuvering 
for aerial combat before the war. Other- 
wise their types would be surely more ver- 
satile and the accounts of aeroplane duels 
differently. There 
side to this air 
all warfare 

Tales”) has 
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have 


would read is one 
peculiar, novel 
Never before 
“Leather-stocking 
marksmanship evidently 
writers 


fighting 
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so high 
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ment, to say the least. In future, 
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Those fly- 
(aeroplanes 


English flyers are sportsmen). 
service 


both pilots and ob- 


ers who remain in the 
are costly implements), 


servers, will enjoy ceaseless target prac 
tice. The natural development would be| 
to ransack the whole army for perfect | 
marksmen of minimum weight and ship 
three instead of two men, at least for 
short-range scouting, aboard the powerful | 
Taubes and Albatross. Certainly the de-| 


struction of a Zeppelin will be followed by 


ja revision of crews and shipping some 
erack shots on each. It seems strange 
that aboard the light, fast monoplanes 
shotguns are not also carried, 

The “personal equation” in this experi-| 
mental air-war shows also, especially in| 
the handling of high-angle artillery, as 
|some gun commanders on either side are 


given sobriquets and a wide berth by the 
flyers. An detail is the fact 
that modern high-velocity bullets have 
ignited gasoline in fuel tanks they 
‘erforated. Fibrous non-metallic tanks 
from which no sparks are struck may be- 
¢ome a featere of future war machines. 
As Capt. Hacker (Count Zeppelin’s aide) 
| é¢xplained to the writer, the firing of the 
by collision with the 
that tearing steel 
shed 


interesting 


the 


“Schwaben” 
from the fact 
wires let sparks fly, 
light on the Austrian report (contradicted 
the Italian) that the dirigible “Citta 
Ferrara” ignited stream of 
bullets. (This type has metal 
| parts close to the gas bag.) Modern bul- 
|lets are too tiny to made incendiary 
|} shells. An inventer 
|}had recently to fall 
| large caliber rifle. 

| destruction may be a matter of luck, just | 
|as the Zeppelin was hit only by the sixth 
bomb. Even this was the first perform- 
ance of its kind. It seems that aviators 
learned the advisability of dis-| 
eharging all their bombs at once. The | 
tiny steel bolts, occasionally dropped from| 


| dirigible 





might some 
by 


de was 


| ground, 
| by a 
| aeroplane 

be 
with such a purpose 
back on a discarded 
Such feats of dirigible | 


have now 


aeroplanes, deserve hardly more than a} 
. . > | 
pussing mention. We may yet see a more} 


businesslike brand, in larger quantities 
and slightly heavier, dumped from Zep- 
pelins. Who could ever have foreseen that 


so bold a fancy as the proverbial “rain of 


pitchforks” might yet literally come true! 
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CLOSE! 
but the Brakes Held 


You are so accustomed, every day, to 
grazing disaster that you come to take 
your brakes for granted. They never have 
failed and you assume they never wiil. 
Brakes need watching more than any part 
of the car. Perhaps your brake lining is 
the wrong kind—the kind that is friction 
shy Perhaps it will fail you the 
next time your brakes stand between you 
There is one brake lin- 
ing that will not fail 


i herimos 
HYDRAULIC oid 
Brake Lining -100% 


Thermoid is brake lining clear through. 
Even though worn paper thin, it still will 


inside 


and a smash-up 





hold It is cured under hydraulic com- 
pression into a substance of uniform dens- 
ity I hermoi | is conceded to be the best 
brake liaing oO you want anyone to save 


by putting into your brakes 


best ? 


a tew cents 


anything but the 


Guard your safety with Thermoid 


Thermoid Rubber Co. 
Trenton, N. J. 








oe a Our GUARANTEE: 


nor affected by oil, 
heat, water, 
gasoline, dirt. 


Thermoid wiil make 
good or we will. 




















Hundreds Breathlessly 
Watched Imperiled 
Movie Man 


60 feet engines 
fiercely pumping streams of water into 
the burning building. Suddenly, the 
gutter of the roof on which he was stand- 
ave way—a number of women inthe 

fainted! But through sheer luck 
and quick thinking, he saved himself and 
picture ever taken. 


below him, were 


street 
sec ired the best nre 
This and hundreds of other thrilling 
stories of actual daily happenings, timely 
pro 
and 


articles, great wer achievements—al 


fusely illustrated —told interestingly 


absorbingly in 





Contains all the new theories, discoveriesand inventions 
electr t r and science the world’s pic- 


ing devices 


y mechanics 
are gallery —practica 
Pacific Exposition notes 





electrica reless work in fact, et 


to keep you up-to-date regarding the world’s progress. 


June Issue Sent F™ EE 


To Scientific American ..eaders 


No matter where you livein 


and w 





T isa 
and we will send youfree oft 





postcar 
magazine Thew fisallaliv 
Let the World's Advauce te 


@e WORLD’S ADVANCE 
245 4th Avenue New York City 


15¢ a copy at newsdealer 





SCIENTIFIC 


\\ve Yermoval of Lely heart and 
its 


\eayy alter 


lungs. A tortoise moved legs eleven 


days after decapitation; another lived six 


months withoat a train. Humboldt saw a 


condor, which had been strangled and 
hung, walk as soon as it was released, and 
stand erect after being shot four times in 


the neck, breast and abdomen. A beetle 


half devoured by ants continued crawling 


normally and, according to Treviranus, a 


ioved its legs and antennae 


grasshoppet 


five months after it had been disembow- 
eled and pinned to a board. 

Susceptibility to death, therefore, agi 
pears to be associated with complexity | 


and perfection of organic development. 


Electric Remote Shooting Gages 
(Concluded from page 6233.) 
mark made by the bullet, after which the 
target is ready for another shot. 
The first cost of this electrical outfit is, 
in most cases, more than made up by the 


saving in ground and accommodations. 
Operating expenses are exceedingly low. 
At Spandau, three-phase current at 220 
volts, 50 eycles. is available for feeding 


the apparatus, thus allowing a very simple 


type of alternating current gage to be 
The 18 


|} ranged in six groups of three, and as each 


are er 





used. shooting ranges 
an armored underground cable 
breakdown in 
to the three 
Each communicates 
mains through a 
the 
The consumption of e 


group has 
of its 
} will be 


own, any operation 


limited ranges of a 
cable 
the 


j 

| 

| . 

| former, 
} 

| 


given group 


with electric trans 


stepping down tension from 


1220 to 55 volts 


lergy of each transmitter-receiver set is 


jabout 2S watts. 


Wire Rope 
A LTHOUGH wire rope has been used 
4 Aas a mechanical appliance for almost 


5.000 years, it is commonly regarded as a 


modern invention. During the many years 


which have elapsed since the first records 


of its use, wire rope has passed from 


a crude to a highly developed © product, 


and the purposes for which it is employed 


have increased a thousandfold. In no 


other branch of the American steel indus 


try is there so great a demand for mate- 
|rial of proven integrity, for it might be 
safely suggested that wire rope is born 


to be abused It is subjected to tremend- 


ous tensile strains; it must withstand con- 


stant bendings; abrasion, corrosion, and 


the peculiar internal stresses produced by 


vibration. 


Wire rope. as it is made to-day, is the 
product of the metallurgist and the me 
chanic. Every process from the sme!ting 
of the ores, the cold drawing of the wires 
and the heat treatments they receive 


down to the stranding, or laying up, of the 
eable, is conducted with mathematical! 
precision. 

The chemist sees that only steel of the 
proper analysis is used; the electric pyro- 
treat- 
ment and various testing machines clearly 
develop the worth of the product before 
Wire rope 


meter insures uniformity of heat 


it is allowed to leave the mill. 
is used in mine shafts more than a mile in 
depth, found 
which more 


on aeroplanes 
the 


and may be 


sail a mile or above 
ground. 


A Boston firm has just been furnished 


with 3-inch diameter dredge-rope which 
has a strength of more than 645,000 
pounds. The same mill that turned out 
this product makes the 1/16-inch cable 


which is embedded in automobile tires 
for re-enforcing 


Wire rope 


o. circus 


purposes, 

is made for guying the poles 
the 
d the ballet performers are pro 


tents and then tight-rope 
walkers ¢ 
ineans to display their arts 


vided with the 


in wire of the finest strand, but of surest 
strength. 

Civilization is to a great extent 
the for 
stores of minerals such as 
virtually inac 
eqnustruction of high 
the development of 


very 
indebted to makers 
them 
copper 
the 
imyx sible 


wire-rope 
without 
would be 


coal and 


build 


cessible: 






ings 
the country’s every resource a hopeless!s 


tedious task, 
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Copyright, U.S. A. TOTS, by 
The B.V.D. Company. 


“Now, Now, Cool Off —Get Your B.V.D.’s On!” 


“< H ERE you are Carrying the ‘Worry’ sign, your fore- 
head all wrinkled up like a raisin. Take it easy, 


Man! Cool off in body and 


you ll cool down inmind! 


““Go send the boy to the nearest store for a few suits of B.V.D. Under- 


wear. 
he gets what he asks for. 
fitting and soft-feeling—keep you cool 


good stuff into it, that it wears and washes fine. 
me see you like this to-morrow.”’ 





Firmly insist 
B.V. D. 


and 


50c., 75 








(Trade Maré Reg. U.S. Pat. Of. and 


Foreign Countries) 


Red Wowen 
firmly refuse to take any 
Athletic Underwear without it. 
B.V.D. Union Suits ( Pat. t 
$1.50, $2.00, $3.00 and $5.00the Suit. B.V.D. 
Coat Cut Undershirts 
75c., $1.00 aad $1.50 the 


The B.V. D. Company, 
New York. 


Tell him to look for the B.V.D. Red Woven Label and to be sure 
A few suits. of B.V. D.—you know, loase- 


all Summer. And say, they put such 
Take my tip, and don’t let 


On every B.V.D. Undergarment is sewed 
This Red 


Woven Label 


upon seeing the 
Label, 


-5.A.4-30-07) $1.00, 


and Knee Length Drawers, 


Garment. 












MOOTHING IRON 


5 hours on one filling at cost of two 
cents. Two points. Both ends are 
front ends. Quick lighting, self- 
cleaning and perfect regulation of 
heat. Built like a watch. Weighs 
6 pounds net. Guaranteed safe and 
satisfactory. Price $3.75 each, 
from your loca! dealer, or direct by 
prepaid parcels post. Order today 
NATIONA. STAMPING & ELECTRIC WORKS 


Dept. 34, CHICAGO, ILL. 





London Selling Agency: 66, Aldermanbury, E. C. Sos Cees 
SELF-HEATING [7TEARN TO BE A WATCHMAKER | 


Bradley Poly.echnic Institute—Hloreiegical Department 


ria, lines 
Best Wateh 
in America 
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GOODYEAR 
SUPREMACIES 
Great Oversize 
to 10 Cord Layers 
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An 11 -Year Atta Z nadie 


The Goodyear Cord Tire has suddenly attained a multiplied 
popularity. The demand has lately increased tenfold. Many 
owners Of fine cars are now adopting these Cord Tir some 
high-priced cars will soon come equipped with them. So Good- 
year Cord Ti rather dominate now in new interest 


Not a New Type 
The Cord Tire itself 1 t new We have built Cord Tires 
I 


1904 Eng Fr h type, built abroad, is older still 
but it never attained great vogu Its virtues were dimmed by 
too manv shortcomin including high cost per milk But, start 
ing with that, we have for years been building and bettering 
Cord Tir 

Cord Tir in cost per tire, may exceed other types 
what The struction is rather expensive Our aim has 
been to make extra mileage offset that higher cost. And the 
present popuiarity of Goodyear Cord Tires is due to our success 


Multiplying Mileage 






Good ( Rh: t t at \ That 

; . 

Then Good r Cord Tu have trom 6 to 1 rd layers. (ur 4 ? 
Cord Tire is an 8 ply t Our r sizes are 10-p That $ ex- 
treme reinforcement. Goodyear Cord Tires have our No-Rim4 featur 
wil nh Dat i major wast 

TI tl at impr t ach exclu to Goodyear—hav 
multiplied ¢ 1 Tire mileage. Yet they sacrifice no iota of resiliency or 

mnfort. And they add no extra price. Goodyear Cord Tires t 
about the same as others of this type. Then, to make them utterly se 

. 1 126 | i piano wires into each tire base (; i 


Cord Tires need no hooks on the ba those hooks which “freeze” into 
the rim flange. For front wheels they come with a heavy grooved tread 
which aids steering. For rear wheels they come with our All-Weather 
tread, tough and double thick, with resistless sharp-edged grips. Those 
are some Goodyear supremacx 


Cord Tire Virtues 


Goodyear Cord Tires are tires of super-comfort. They are wondrous 
shock-absorber Never was a Cord Tire more resilient. Never was 
one better adapted to minimize trouble, give unusual mileage, increase 

peed and save powe! 


On electric cars, Cord Tires have long been the only advised pneu- 
matics. Ease and « omvort were most appealing there, and power-saing 
was of prime importance. Goodyear Cord Tires on electric cars add from 
25 to 30 per cent to the mileage per charge. Now, with Goodyear im- 
provements, many gasoline car Owners are adopting these comfort tires. 

When you come to Cord Tires insist on the Goodyear perfections 
In them will lie this type’s permanent popularity. Most electric cur 
makers supply Goodyear Cord Tires on request. Most gasoline car 
makers who do not equip with them will supply them 


Any Goodyear dealer can get them for you. Any Goodyear branch 
—in 65 caties—will direct you to a stock. 


THE GOODYEAR TIRE & RUBBER COMPANY 
AKRON, OHIO 
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The Destroyer of Steel 


Like the weight of an extra passenger, friction always 


rides with you. 


It drags at your bearings. It robs you of power. It wears 


down metal. There are several 
thousand piston-strokes in a 
cylinder for each mile the car 


















































runs. 
As friction can never be entirely 
overcome, it is imperative then that Correct Lubrication 
you use the best possible friction re- iniiiihins Si; tad Can Habe. ie 
ducing oil for your motor letter opposite the car indicates the grade 
of Gargoyle Mobiloils that should be used. 
Unless the body) of your oil is adap- For example, “A connecng Gargoyle Mo 
. biloil "A Arc’ means Gargoyle Mo- 
ted to your motor and feed system, it biloil Arctic, etc. The recommendations 
r : : cover all models of both pleasure and com- 
will not prope rly distribute between mercial vehicles unless otherwise noted 
the moving parts 
‘ wens. oo 191 
And, unless its guakty or lubri- oo ‘ 
cating efficiency is of the highest, it CAR | 5 Hy 
too quickly “wears out’ under the | ~aqm= pape) * 1) = 
constant rubbing between the mov- as , \ 
oe Amenca Arc] A IA 
ing metal surfaces Apper Are [Are [Are JAre |Ar 
A bare 4 ALA A | A lAr 
Ar the right we print a scientific Autocar (2 i Taek a tcl a taccl a 4~ 
. c t ‘ } A lArc| A Arc} 
Chart of Automobile Recommenda- Avery. JAyE|A 
. é ’ f . ™y Are A 
tions This Chart for a number of Buick. JA Are] A lArc| A lArc| A | 
years has been the motorist’s stand- : Aleta =" ; 
ard guide to correct lubrication. : Wirrdor * : 
Benes A lave tame tA a | A lAcela 
= = | oat “ 
The body of the oil specified for ain). B/B/B/B/B\B/B/B 
your car in this Chart enables it to 
feed in correct quantities to every @ 
A)AILAIAIA A 
friction point. BIAIBIA|BIA 4 
f 4 A A 4 
After it reaches these friction Docige 1 
. N Are Arc |Are |A 
points, its guaiity assures a constant ~ se Ars tlre 
and proper oil cushion acter | | & Jare are} 
- Ford E\/E/E/E/E\/E/BE/E/E\e 
[hat oil cushion is your only insur- as Anh -n- wee 
ia E lave. tare fave tA 
ance against premature motor wear Com a eo i writs 
ant | | AreArc A A. 
Havers A lArc| A A A Arc] ALA 
S — (Model 6-6 | Are A 
It is your only safeguard against ee ‘hla eas eats 
dud | clAr - 
the noisy complaints of worn-down nar on bel ee FA ey 
Mudel 20)lAre U/ vc Arc lAre! } r 
metal parts. L H.C. (air cee eee Are TB ATBLA 
water | 4 A A A ALA 
national B is K Al 
If you want to make certain of san }a pee] A lane} A lace} A fase} A’ lac. : 
ese } A lAre| A Arc] A |Are.|ArcjAre|Are.|Ar 
this protection, note down the grade Jere ATA|AIA 
4 ° oo Pika Com") Ar rejAreJAre| A |Ar 
of Gargoyle Mobiloils specified for | Kelty Srissfet [Are Arc Are AyAJAy A 
r tie reg Ane 
your car. “hen ask for that grade (sey solace 
Kissel Kar 1A \Are]) A Are) A Apr A Ar A 1A 
and see thai vou get it. ME OT WORE Na nom Rel ne, odd nme fr goes Brg > 
e Model 45 A A A 
Kline Kar Are ArcJAre. Arc Arc |Are| A \Are| A lArc. 
If your «ar is not listed in the par- = jB|A|B{A|B {Bl ale. A 
r t A/AILA/AILALAIA!A]A |Arc. 
tial chart xt the right, send for the — | Lopartsiewan || lave ire [re Are Are ArelArclA ‘ 
complete Chart which «mbraces 585 | ter, i et fon aan 4 ow ; 
; P Mac | EIE\/E\|E\|E/A/\E/A 
makes of car. ag oT Ta gd bl HHA 
Maron s JA\E | A Are} Afc |Are/Ar " 
Marmon | A jAre} A [Ar Arc] A jArc| A jA 
Maxwell JAre /Are| \re. Are jAre Are |Are. Arc Arc Ar 
Mercer | A \Ar |; A Arc Arc] A jAr A iA 
RCO {29-70 Series arelA 
GF Metz B 'Are| A |Are| A |Arc] A Arc A 
Mitchell A \Arc| A \Are| A |Arc| A /Arc| A jAr 
Mohne | A Arc] A Arc| A Are 
might | | | A\Al A 
Moon \s 1 lArc (Arc |Arc.|Ave.jAre Arc] A |Ar Ar 
cy! | j Are |Arc |Are |Ar 
Natior st AL|ALA|LAILA/AIA/A]A /Are 
aes [Ry ae) A Wed i te 
Overland Are |Are [Are-|Are-[Are [Are [Are [Arc [Are (Ar 
Paige [A lArci A|E : BE) A|AILA |Ar 
6 cyl | Arc JA 
Pathfinde A Arc jArc | nr , 
4 oom Are |Are |Are-|Ave JAve Are [Are-tAre [Are las 
Prerce Arrow A [Are] A |Arc.\Are |Are |Are. Arc JAre.|An 
4 grade for each type of motor oe Har tenga -YAreiAre Are [Are Are Are [Are Are Are Ace 
Pomme : A lAre| A Ar hr Arc] A |Are| A IA 
The four grades ot Gargoyle Mobtloils, for = . aoe rng “ay rng Med : 
gasoline motor lubrication, puriffed to re- Rina ‘a lArel A larc] A lAn ra ret Bry 
move free carbon, are Reo A lA A \Arc| A \Arc A |Ar A {Ar 
s.G.V BA B \Arc| B iSrc} A jArc} A [Are 
Saurer A lArc| A lArc| A |Arc|Are.|Arc |Are\Are 
Gar. slail “A” Saxon = E\EIEIE 
goyle Mobiloil A Selden A | B |Are.\Are.|Are |Arc i Are |Arc JA: 
Gargoyle Mobiloil “B” Semplex Are lArc [Are lAre [Are {Are [Arc {Arc lAre lar 
Gargoyle Mobiloil “E” ncaa ee era fac] B | ALB {A 
Gargoyle Mobiloil “ Arce:<:” Oe i R “4 ATatTal a jel a Fale 
a Re 
evens Dury re.|Arc re Are {Are [Are |Arc |Ar 
For Electric Vehicles use Gargoyie Mobil- Ssaand Dope Are. Are tAre.JAre. An ry [Arc [Arc JA 
oll “A” tor motor and entlosed chains Knight JA AlA\A! 
For open chains and differential use Seedehaber A oe tctarelArtar] AL ATAT A 
Gargoyle M obiloil Velie (4 cyl.) A Arc} A Arc) A |Arc] A |Arcl A jar 
* {(6eyl rcjArcjAre |Ar 
In buying Gargoyle Mobiloils from your Walter Are.\Are |Are. Are JAre.\/ = Arc] A|A 
dealer, it is safest to purchase in original «EE errr Tatatere 
packages. Look for the red Gargoyle on the Urey | LA ie lan hes fare 
container For information, kindly address Winton Are. Arc jArc. Arc ace bie 
any inquiry to our nearest office 











VACUUM OIL COMPANY, Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 


‘ Detroit New York Philadelphia Minneapolis 
DOMESTIC BRANCHES: Boston Chicago Indianapolis _—_Pittsb 
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